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INTRODUCTION. 


While  the  physical  life  of  a  railway  is  too  great 
to  be  comprehended  in  its  entirety  by  any  man,  a 
general  knowledge  of  the  operations  of  railroads 
and  the  economic  laws  that  govern  them  is  essen- 
tial to  every  railroad  man,  whether  he  be  promi- 
nent in  his  line  of  duty  or  not.  It  is  as  necessary, 
in  many  respects,  to  Train  Men  as  to  Managers. 
Many  men,  eager  to  acquire  this  information,  do 
not  have  the  facilities  because  no  one  except  the 
very  highest  officials  of  a  railroad  possesses  them. 
This  book,  with  the  others  that  make  up  ^*Thb 
Science  of  Railways/'  is  especially  intended  to 
aid  those  who  seek  to  acquire  knowledge  of  the 
operations  of  railroads  in  the  many  departments 
of  the  service,  yet  have  no  practical  opportunity 
of  doing  so. 


When  we  speak  of  a  railroad  we  conjure  up  in 
our  minds  the  right  of  way  and  track  of  steel 
winding  away  through  the  green  fields  and  pas- 
tures of  the  country.  As  a  matter  of  fact,  these 
are  only  the  foundations  or  mechanical  features 

(V) 


vi  INTRODUCTION 

of  the  railroad,  so  to  speak.  The  spirit  or  vital 
flame  of  the  enterprise  is  the  engines  and  cars 
that  traverse  the  country,  controlled  and  directed 
by  the  skilled  and  trusted  men  in  charge  thereof. 
The  Train  Service  of  a  railroad  is  its  supreme 
feature.  Roadways  existed  before  locomotives 
were  invented,  but  they  had  no  general  interest 
to  mankind.  The  locomotive  vitalized  them.  It 
is  the  trains  that  rush  and  roar  through  the  land, 
loaded  with  the  world's  traffic,  which  make  rail- 
roads interesting  to  the  public  and  useful  to  man- 
kind. The  subject  is  a  great  one,  the  greatest,  in 
fact,  of  all  those  connected  with  railroads. 


CHAPTEE  I. 

ECONOMIC  ASPECTS  OF  THE  SUBJECT. 

The  denizens  of  the  different  countries  of  West- 
ern Europe  do  not  have  the  same  habits  nor  the 
same  likes  and  dislikes,  and  yet  the  men  and 
women  are  everywhere  practically  the  same. 
Their  differences  are  the  outgrowth  of  local 
causes,  and  wholly  superficial.  Thus  the  French 
descendants  of  a  German  family  hate  the  mother 
country  with  all  the  intensity  of  the  original 
Gaul.  National  lines  will  fade  away  when  those 
who  live  on  either  side  of  them  come  to  know 
each  other  familiarly.  Steam  and  electricity 
make  a  common  family  possible.  Social  unity 
and  trade  progress  are  dependent  upon  intercom- 
munication. The  present  rate  of  progress  in  this 
respect,  compared  to  the  past,  is  as  the  present 
rate  of  speed  is  to  that  of  the  stage  coach  and 
sailing  vessel  of  an  earlier  age. 

It  is  the  province  of  railroads  to  overcome 
distance,  to  bring  peoples  together,  to  make 
markets  accessible.  The  more  cheaply,  rapidly 
and  safely  trains  are  run,  the  greater  the  traffic, 
the  greater  the  intercommunication.  Every  train 
is  a  factor  in  the  evolution  of  mankind  and  has 
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a  direct  effect  on  the  relations  of  peoples  and  the 
growth  of  trade.  Its  movements  thus  become  a 
matter  of  universal  concern. 

The  fundamental  conditions  governing  the 
service  are  that  trains  shall  be  ample,  regular  in 
their  movements  and  adapted  to  the  traffic  they 
handle.  That  they  shall  be  safe  so  far  as  careful 
foresight  and  experienced  men  can  make  them 
goes  without  saying. 

The  business  of  railroads  is  governed  by  the 
divergent  interests  of  those  who  use  them.  Their 
government  is  founded  on  well  known  economic 
laws  designed  to  accommodate  a  traffic  regulated 
by  such  laws.  It  is  self-adjustive  and  harmonizes 
perfectly  with  surrounding  interests.  Its  methods 
are  such  as  to  protect  and  foster  the  community 
upon  which  railroads  are  dependent.  They  are 
based  on  natural  laws  and  are  the  outgrowth  of 
mutual  concessions  and  a  careful  apportionment 
of  interest.  Statutory  laws,  on  the  other  hand, 
such  as  those  regulating  rates,  speed  of  trains  and 
kindred  details,  are  not  thus  self -responsive,  and 
in  so  far  as  this  is  the  case,  bear  oppressively 
while  they  seem,  perhaps,  for  the  moment  to  bene- 
fit mankind. 

The  physical  life  of  a  railway,  as  I  have  re- 
marked in  the  introduction,  is  too  great  to  be 
comprehended  in  its  entirety  by  any  man.  But 
a  good  general  knowledge  of  the  operations  of 
railroads  and  the  economic  laws  that  regulate 
them  is  essential  to  every  student  and  to  every 
railroad  man,  whether  he  be  prominent  in  his 
vocation  or  not.    Men  connected  with  railroads, 
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eager  to  acquire  this  information,  do  not,  as  a  rule, 
possess  the  facilities.  Only  the  very  high  officials 
of  railroads  come  in  direct  contact  with  every 
phase  of  railway  operations.  This  book  is  in- 
tended to  facilitate  the  inquiries  of  those  who  do 
not  possess  such  avenues  of  information.  It  treats 
of  the  organization,  duties  and  responsibility  of 
the  train  force,  the  movement  of  trains,  the  rules 
and  regulations  governing  the  service,  the  acci- 
dents incident  to  railway  operations,  signals  and 
kindred  subjects. 

It  is  devoted  particularly  to  the  physical  opera- 
tions of  trains  and  the  rules  and  regulations  that 
may  profitably  be  used  in  that  particular  field. 
It  is  not  exhaustive,  and  a  full  understanding  of 
the  subject  requires  that  collateral  branches  of 
the  service  should  be  mastered.  The  boundaries 
of  the  different  departments  and  bureaus  of  rail- 
ways have,  as  railway  men  are  aware,  no  well 
defined  line  of  demarkation,  but  merge  insensibly 
at  many  points  into  those  about  them.  Thus  the 
operating  arid  traffic  departments  include  within 
theijr  scope  many  of  the  self-  same  things.  Hence  it 
is  necessary  to  understand  generally,  at  least,  all 
branches  of  railways  in  order  to  comprehend  a 
particular  one. 

I  have  in  the  past  written  several  books  on 
train  service.  The  first  one  was  published  in 
1878.  There,  for  the  first  time,  was  pointed  out 
the  incongruities  of  the  service  noticeable  at  that 
time. 

The  volume  in  question  embraced  a  complete 
code  of  train  rules  and  signals.    It  suggested  for 
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the  first  time  the  necessity  of  concerted  and  har- 
monious action  between  different  railroads.  Every 
important  suggestion  it  contained,  and  the  great 
bulk  of  the  regulations  it  embodied,  have  since 
been  carried  out. 

Of  the  forces  which  have  accelerated  the  devel- 
opment of  the  world,  the  railway  has  been  the 
greatest,  but  its  progress  has  been  so  rapid,  and 
its  achievements  so  great,  that  a  dispassionate 
study  of  the  economic  laws  governing  it  has  been 
well  nigh  impossible. 

In  the  operation  of  trains,  comparisons  are,  in 
the  main,  valueless  between  different  railroads 
because  the  conditions  are  never  alike.  They  are, 
therefore,  not  attempted  herein.  The  train  serv- 
ice of  American  railroads  may  be  said  to  be  per- 
fect according  to  the  facilities  that  the  traffic 
renders  feasible.  Nevertheless,  owners  and  man- 
agers have  been  much  criticised  in  this  respect, 
but  without  cause.  The  service  is  at  once  ample 
and  safe,  and,  at  the  same  time,  the  cheapest  and 
most  extended  in  the  world.  Its  triumphs,  too, 
have  been  achieved  in  the  face  of  apparently 
insurmountable  obstacles;  the  obstacles  that  a 
new  and  widely  extended  country  offer;  a  coun- 
try without  credit,  wherein  money  was  scarce, 
labor  high  priced,  material  costly,  taxes  excess- 
ive and  public  opinion  oftentimes  unjust  and 
oppressive. 

Information  in  regard  to  the  trains  of  railways 
is  always  of  interest  and  importance.  Their  pro- 
ducing capacity  is  determined  by  statistics  com- 
piled with  that  object  in  view.     These  exhibits 
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portray  the  income  and  the  outgo.  Thus  the  value 
of  a  traffic  is  determined,  while  the  service  per- 
formed by  engines  and  crews  of  trains,  and  their 
relative  effectiveness,  is,  incidentally,  ascertained. 
The  last  is  of  the  utmost  importance,  as  upon  the 
skill  and  economy  exercised  depend  the  profitable- 
ness of  a  service.  This  applies  to  both  freight  and 
passenger  trains.  In  describing  one  we,  there- 
fore, describe  both. 


CHAPTER  II. 


MORALE   OF   THE   SERVICE. 


The  train  and  station  force  of  a  railroad  is  its 
creative  force  —  the  means  by  which  it  accom- 
plishes its  ends.  Here  is  the  place  for  those 
who  contemplate  making  the  railway  business 
an  occupation  to  begin  work.  At  the  station,  or 
on  the  train,  the  traffic,  upon  which  everything 
hinges,  is  handled.  Having  learned  the  business 
in  this  primary  school,  the  application  of  general 
principles  will  come  more  easily  to  the  student 
afterward,  should  he  be  promoted  to  higher  duties. 

In  corporate  life,  promotion  is  necessarily  slow. 
It  must  be  so  wherever  large  bodies  of  men  are 
associated.  The  struggle  for  supremacy  is  im- 
remitting  and  merciless.  The  fittest  survive. 
The  work  is  oftentimes  hard  and  the  hours 
long.  Moreover,  men  laboring  thus  in  obscurity 
are  apt  oftentimes  to  think  themselves  overlooked 
or  forgotten,  and,  thinking  thus,  they  lose  heart 
and  quit  the  service,  or  seek  employment  else- 
where. It  is  not  such  who  achieve  success  upon 
railroads;  preferment  here  demands  persever- 
ance, patience,  courage,  hard,  unremitting  labor 
of  body  and  mind. 
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Not  only  does  the  train  service  of.  a  railroad 
intertwine  its  functions  with  those  of  every  de- 
partment and  bureau  of  the  service,  but  it  takes 
on  new  color  with  the  introduction  of  each  new 
device  and  with  every  added  employe.  These 
conditions,  never  alike  for  two  successive  days, 
render  any  attempt  to  portray  it  in  permanent 
colors  futile. 

A  description  that  might  represent  one  road 
would  be  untrustworthy  if  applied  to  another, 
and  a  description  that  embraced  every  detail 
to-day  would  be  imperfect  to-morrow.  The 
duties  of  those  in  charge  of  trains  of  the  same 
class  seem,  to  the  casual  observer,  to  be  identical, 
yet  the  greatest  diversity  exists  because  of  dif- 
ferences in  the  character  of  the  business  handled 
and  the  rights  trains  enjoy.  Nothing  would  be 
gained  by  an  attempt  to  describe  or  analyze  these 
differences.  Some  of  them  are  apparent  upon 
reflection.  Others,  again,  are  too  subtle  to  be 
conveyed  by  written  or  verbal  description. 
Nevertheless,  certain  general  conditions  attach 
to  the  service  of  all  railroads.  These  may  be 
depicted  and  profitably  studied. 

The  train  force  of  railroads  must  be  composed 
of  temperate  men  (I  do  not  say  total  abstinence 
men),  otherwise  their  habits  will  lead  them  into 
excesses  that  will  sooner  or  later  end  in  disaster. 

The  fund  of  practical  information  of  a  local 
nature  that  trainmen  must  possess  to  make  them 
valuable  to  their  employer  I  cannot  pretend  to 
set  down  in  words,  but  in  general  I  may  say  that 
they  must  be  familiar  with  the  route  over  which 
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they  pass,  the  sidings,  stations,  grades,  crossings 
and  other  physical  features  of  the  line;  with  the 
signals  of  the  company ;  with  the  rules  gpverning 
the  movements  of  its  trains,  and  finally  with  the 
disposition  of  auxiliary  forces. 

It  is  no  exaggeration  to  say  that  trainmen  are, 
in  general  and  in  particular,  comprehensive, 
sagacious  and  worldly  wise.  They  are  required 
not  only  to  obey  specific  rules,  but  to  take  cog- 
nizance of  other  necessary  things  not  embraced 
therein.  All  these  varied- and  complex  require- 
ments they  meet. 

Trainmen  upon  many  lines  are  required  to  be 
familiar  with  methods  of  operating  both  single 
and  double  track,  so  that  no  risk  may  be  run  in 
transferring  from  one  to  the  other. 

In  the  discharge  of  their  duties  they  must  obey 
established  rules  without  reference  to  their  value 
in  particular  instances,  for  to  transgress  them 
in  unimportant  cases  is  to  incur  the  habit  of  dis- 
obedience in  important  instances.  Upon  them 
rests  the  responsibility  of  seeing  that  every 
appliance  necessary  to  protect  a  train  is  in  order 
before  it  starts ;  brakes  must  be  in  perfect  condi- 
tion, signals  in  their  places,  and  in  the  event  of 
detention  on  the  line  prompt  and  adequate  meas- 
ures taken  to  protect  the  train.  They  must,  it 
appears,  be  not  only  experts,  but  men  of  calm 
judgment  and  quick  decision. 

The  train  service  is  peculiar  and  is  characteris- 
tic of  railways.  Other  branches  of  the  service 
must  find  their  counterparts  in  commercial  pur- 
suits of  various  kinds,  but  not  so  the  train  service. 
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It  receives  the  unstinted  admiration  of  us  all;  of 
travelers  as  well  as  others.  Its  service  in  the 
early  days  of  railroads  was  in  the  main  recruited 
from  among  the  hardy,  adventurous  boys  of  cities 
and  towns.  Its  hardships  and  dangers  appalled 
all  but  the  more  daring.  No  favorite  son,  no 
heir  apparent,  was  allowed  to  brave  the  dangers 
that  attended  service  on  freight  trains  or  about 
the  yards  and  stations.  Other  and  less  danger- 
ous avenues  to  fortune  were  sought  for  the  deli- 
cately nurtured.  It  was  only  those  whose  lines 
had  fallen  in  hard  places,  who  were  restricted  in 
the  pursuits  they  might  follow,  and  who  were 
courageous  beyond  their  associates,  who  volun- 
tarily risked  the  chances.  However,  the  dangers  of 
the  service,  while  real  and  appalling,  were  soon 
robbed  of  their  terror  by  daily  familiarity  and  the 
feeling  so  common  to  soldiers  and  men  in  ven- 
turesome pursuits,  that  while  others  might  be 
unfortunate  they  would  escape. 

All  these  risks,  or  at  least  many  of  them,  are 
extinguished,  or  in  process  of  extinguishment,  by 
the  introduction  of  automatic  couplings  and 
other  devices  intended  to  rob  the  train  service  of 
railroads  of  its  more  dangerous  features.  The 
introduction  of  automatic  signals,  brakes, 
switches,  couplers,  and  kindred  mechanical 
devices,  will  bring  into  the  train  service  men 
who  would  otherwise  have  avoided  it.  This 
will  benefit  everyone.  It  is  probable,  also,  that 
the  introduction  of  improved  devices,  such  as 
I  have  mentioned,  will  effect  a  marked  change, 
if   not   a   revolution,   in   other   important   par- 
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ticulars    connected   with   the    personnel    of    the 
service. 

In  every  trainman  we  see  a  possible  railway 
manager  or  president.  The  train  and  station 
service  is  the  gateway  to  a  knowledge  of  railway 
operation.  It  is  also  the  natural  recruiting 
ground  for  officers  and  sub-officials,  and  con- 
stitutes what  the  merchant  marine  was  to  the 
navy  before  the  introduction  of  steam — a  pre- 
paratory school. 

Few  appreciate  the  varied  responsibilities  that 
rest  upon  conductors  and  engineers,  and  in  a  lesser 
degree  on  other  trainmen.  They  are  so  great 
as  to  affect  in  a  marked  manner  the  character  of 
these  officials.  It  is  not  too  much  to  say  that 
they  sober  and  ennoble  them.  No  matter  how 
indifferent  they  may  have  been  to  the  grave  re- 
sponsibilities of  life  before  their  appointment, 
once  life  and  property  are  placed  in  their  keep- 
ing their  demeanor  becomes  that  of  men  who 
appreciate  the  responsibility  and  strive  to  fit 
themselves  to  meet  it  fullv. 

Men  whose  lives  often  hang  in  the  balance,  or 
upon  whose  courage,  vigilance,  skill  and  pres- 
ence of  mind  the  lives  and  property  of  others  de- 
pend, will,  in  the  end,  have  little  that  is  trivial 
or  superficial  in  their  natures.  Those  who  are 
unable  to  appreciate  the  greatness  of  the  re- 
sponsibility and  its  requirements  do  not  long 
continue  in  the  train  service,  but  quickly  seek 
other  and  less  difficult  positions  in  life. 

The  difference  between  the  freight  and  passen- 
ger train  business  is  great,  and  quickly  impresses 
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itself  upon  those  promoted  to  the  latter  service. 
The  facility  with  which  they  adapt  themselves  to 
the  new  conditions  generally  evinces  the  fitness 
of  the  selection.  The  transition  is,  however,  in 
every  case  expected  and  so  finds  the  incumbent 
in  a  measure  prepared.  But  notwithstanding 
this,  the  change  is  so  marked  that  only  those  who 
possess  great  adaptability  can  adjust  themselves 
to  it  without  more  or  less  friction.  The  simplifi- 
cation of  the  service  that  is  going  on  all  the  time 
will  in  a  measure  lessen  the  obstacles  to  be  over- 
come. It  at  the  same  time  secures  greater  unity 
in  the  service.  These  advantages  no  one  ai)pro- 
ciates  so  highly  as  those  immediately  connected 
with  the  movement  of  trains. 

The  duties  of  trainmen  in  America  differ  mate- 
rially from  those  of  other  countries,  being  at  once 
more  varied,  more  arduous  and  more  responsible. 
This  is  especially  true  of  the  ])assenger  service. 
Its  members  in  America  come  in  constant  contact 
with  the  patrons  of  their  employer,  and  hence 
must  cultivate  the  art  of  getting  along  ph^asantly 
with  the  traveling  public.  Th(»y  study,  and  suc- 
cessfully, the  art  of  satisfying  the  patron  without 
sacrificing  the  carrier.  Their  mechanical  duti(»s 
may  be  learned  by  practice  and  observation,  but 
ability  to  get  on  pleasantly  \\'ith  the  public  can 
only  be  acquired  by  the  exercise  of  an  enlight- 
ened understanding  and  a  cheerful  and  kindly 
disposition,  which  latter,  as  has  been  ai)tly  said, 
forms  the  basis  of  all  true  i)oliteness. 

The  train  force  is  highly  drilled.  Tt  is  at  once 
expert,    prompt,     active     and     trustworthy.     It 
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thinks  and  acts  quickly,  as  hesitation  may  pre- 
cipitate disaster  involving  both  life  and  property. 
No  government  will  knowingly  license  a  dull 
man  as  pilot ;  the  risk  would  be  too  great,  and  at 
once  an  unkindness  to  the  man  and  a  wrong  to 
the  public.  The  same  conditions  apply  to  the 
train  force  of  railroads.  A  dull  man  in  its  ranks 
is  a  constant  menace.  A  man  upon  whose  action 
interests  so  vital  rest  must  possess  quick  percep- 
tion, good  judgment  and  a  resolute  will. 

The  vicissitudes  attending  the  operations  of 
trains  cannot  always  be  anticipated,  so  that  occa- 
sions constantly  arise  where  those  in  charge  must 
act  on  the  spur  of  the  moment.  They  must, 
therefore,  be  men  qualified  to  assume  such  re- 
sponsibilities. The  fitness  of  men  to  fill  positions 
in  the  train  service  is  in  the  main  determined  by 
long  observation  of  their  acts  by  official  supe- 
riorst  The  surveillance  is  not  offensive,  however. 
The  rudimentary  needs  of  the  service  require 
that  a  man  shall  know  how  to  read  and  write, 
have  good  hearing  and  good  eyesight.*  The 
custom  of  requiring  men  seeking  positions  in  the 
train  service  to  pass  an  examination  seems  to  be 
a  growing  practice  all  over  the  world.  Such  ex- 
aminations may  not  always  be  agreeable,  but 
their  usefulness  is  coming  to  be  generally  recog- 
nized. They  may,  indeed,  be  the  means  of  pro- 
tecting the  life   of  the  person   examined   and, 

*  The  prevalence  of  color  blindness  is  well  known,  but  ac- 
cording to  Dr.  Robert  Barclay,  a  railway  surgeon  of  experience, 
'*  profound  deafness  among  railway  employes  is  by  no  means 
rare.  It  is  usually  developed  insidiously,  and  is  unrecognized 
unless  brought  to  notice  through  some  aggravating  circumstance. ' ' 
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without  them,  many  defects  would  remain  im- 
known  until,  perhaps,  revealed  by  some  grave 
disaster.  While  examinations  are  desirable,  it 
is  also  true  that  they  may  be  carried  to  absurd 
lengths.  What  is  required,  primarily,  is  that  the 
employe  should  know  the  rules  governing  his 
particular  duties,  be  able  to  read  and  write,  have 
good  hearing,  perfect  eyesight,  reasonably  stable 
health,  and  a  courageous  spirit. 

It  is  important  that  the  members  of  a  train  force 
should  not  be  worked  to  the  point  of  exhaustion. 
Due  time  for  rest,  sleep  and  recreation  must  be 
allowed.  To  deny  this  is  to  invite  carelessness, 
inattention  and  indifference;  to  court  disaster, 
in  fact.  Flesh  and  blood  will  not  withstand  un- 
due strain.  As  a  rule,  trainmen  are  not  over- 
worked, and  instances  to  the  contrary  are 
exceptional  and,  as  a  rule,  unavoidable. 

The  prac.tice  requiring  trainmen  to  wear  uni- 
forms is  a  growing  one.  It  was  objected  to  at 
first  by  employes  in  America  on  the  ground  of 
cost,  conspicuity  and  the  necessity  of  frequent 
changes  of  garments  not  alike  in  texture  or 
warmth.  However,  upon  trial,  these  objections 
proved  not  to  be  well  founded  and  so  only  stayed 
without  preventing  the  adoption  of  the  practice. 
The  innovation  was  on  the  whole  a  good  one  and 
in  the  interest  of  trainmen.  Men  in  the  service 
are  governed  with  the  strict  discipline  of  mili- 
tary life.  To  receive  an  order  is  to  obey  it. 
The  uniform  helps  to  emphasize  this.  Every 
trainman  must  be  the  equal  of  the  soldier  in 
courage  and  disposition.    His  duties  are  on  the 


20  OPEBATING  TRAINS 

whole  more  dangerous  than  those  of  a  soldier 
and  the  many  mishaps  that  attend  his  career 
enlist  general  sympathy.  They  also  suggest  that 
permanent  provision  so  far  as  possible  should  be 
made  for  him  when  he  can  no  longer  work. 

The  practices  that  characterize  the  train  ser- 
vice of  different  companies  are  not  the  same. 
Thus  upon  many  lines  the  system  more  or  less 
generally  designated  as  ** first  in,  first  out,''  is 
observed.  Upon  other  roads  crews  are  assigned 
arbitrarily  to  particular  trains.  An  objection  to 
what  is  known  as  the  /'first  in,  first  out,"  method 
is  that  it  breaks  up  the  habits  of  men  and  prevents 
their  eating,  drinking  and  sleeping  in  a  method- 
ical, orderly  way  like  the  rest  of  mankind.  More- 
over, it  is  urged  against  it  that  it  injures  the 
service  in  this  that  it  treats  all  alike  without 
reference  to  capacity,  length  of  service  or  faith- 
fulness. If  there  is  no  promotion  ahead,  if  there 
is  not  something  to  strive  for  continually,  men 
lose  interest,  say  these  critics.  However,  the 
practice  does  not  have  an  injurious  effect  where 
it  has  been  tried,  and  therefore,  criticisms  upon 
it  are  to  be  accepted  qualifiedly.  Those  who 
favor  the  method  claim  that  it  equalizes  the  pay 
of  trainmen  and  in  general  prevents  favoritism. 
Operating  oflScers  favor  it  for  the  same  reason. 
They  find  it  lessens  complaints  and  enables  the 
management  to  secure  desired  safeguards  and 
also  make  comparisons  otherwise  impossible.  An 
advocate  describing  its  working  says  that  the 
number  of  engine  crews  assigned  to  a  particular 
district,  should  be  in  excess  of  the  number  of 
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engines.  The  first  crew  in  should  be  the  first 
crew  out  without  reference  to  the  engine  to 
which  it  is  assigned,  engines  being  -assigned  to 
meet  the  needs  of  traffic  irrespective  of  any  rule 
regarding  particular  crews.  The  plan  is  to  keep 
the  engines  in  constant  service,  barring  necessary 
repairs,  and  at  all  times  to  have  them  manned 
with  crews  that  have  had  opportunity  to  secure 
rest.  The  number  of  engines  and  crews  should 
be  so  regulated  that  the  engines  in  actual  service 
will  be  worked  to  their  full  capacity.  Ttiose  not 
needed,  to  be  laid  up.  The  number  of  crews 
assigned  should  be  such  that  they  will  have  ample 
rest  before  going  on  the  road,  a^id  also  earn 
uniform  pay.  The  system  affords  sufficient 
flexibility  to  cover  any  range  of  business.  The 
arguments  in  favor  of  it  are  many.  A  man 
assigned  permanently  to  a  particular  engine  is 
interested  more  or  less,  it  is  claimed,  in  keeping 
his  machine  out  of  the  shop,  and  hence  in  work- 
ing it  as  lightly  as  possible.  Men  who  pool  their 
efforts,  on  the  contrary,  are  willing  to  work  the 
engines  hard  and  haul  heavy  trains.  A  saving  is 
thus  effected.  Engines  are  built  for  service  and 
the  sooner  an  engine  is  worn  out  in  hard  work, 
the  more  money  it  will  have  earned.  Under  the 
system  of  assigning  crews  to  engines  according 
to  the  plan  *' first  in,  first  out,'*  every  engine  is 
available.  When  a  particular  crew  is  assigned 
to  a  particular  engine,  the  latter  will  often  be 
taken  out  by  the  engineer  when  it  ought  to  be 
sent  to  the  repair  shop,  and  hence  will  not  per- 
form full  service.    Under  the  practice  of  assign- 
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ing  crews  to  engines  on  the  principle  of  **  first  in, 
first  out, '  *  it  is  possible  to  get  greater  mileage  out 
of  engines  than  under  the  regular  crew  system ;  a 
given  amount  of  work  can  be  done  with  much 
fewer  engines;  engines  will  be  made  to  haul 
heavier  trains.  Cost  of  repairs  and  service  per 
mile  will  thus  show  better.  Finally  the  advan- 
tages of  the  system  are  mutual  as  between  the 
railroad  and  the  enginemen.  In  arranging  the 
work  a  suflScient  number  of  crews  should  be 
assigned  to  insure  every  man  an  opportunity  to 
get  proper  rest  between  trips.  The  number  will 
have  to  be  readjusted  from  time  to  time  to  meet 
fluctuations  in  business.  This  elasticity  adapts 
the  system  perfectly  to  the  varying  needs  of 
business.  Engineers  and  firemen  should  be 
assigned  together  and  kept  together.  In  some 
instances  where  this  has  not  been  done,  results 
have  not  been  satisfactory.  Those  who  favor  the 
interchange  of  crews  on  engines  claim  that 
engines  are  thus  kept  constantly  in  service  while 
in  good  condition,  rendering  it  possible,  if  there 
is  a  surplus,  to  lay  such  surplus  by  and  put  it  in 
good  order  against  the  day  when  it  will  be 
needed.  Or,  if  there  is  no  surplus,  then  the 
maximum  service  possible  is  secured  by  running 
every  engine  to  its  full  capacity.  The  practice 
of  sending  out  engine  crews  in  the  order  of  their 
arrival  irrespective  of  the  engines  they  work,  is 
also  enforced  more  or  less  by  many  railroad  com- 
panies with  conductors  and  brakemen.  It  is 
claimed  that  under  this  system  wages  are  more 
nearly    equalized    than    under    any    other,    and 
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consequently  it  is  more  popular  than  any  other 
with  those  it  affects. 

Methods  designed  to  improve  the  service  of 
railways  in  general  affect  favorably  the  train 
service.  The  particular  requirements  of  the 
latter  are  implicit  obedience,  constant  watchful- 
ness, energetic  prosecution  of  work,  economy  of 
time.  Judicious  selection  of  the  members  of  the 
train  force  is  recommended,  followed  afterward 
by  careful  schooling  and  proper  discipline,  the 
last  named  tempered  at  all  times  by  good  judg- 
ment. 

A  belief  that  the  interests  of  employer  and  em- 
ploye are  in  the  main  identical  each  day  grows  in 
strength  among  railway  men.  Those  connected 
with  the  train  service  are  no  exception  to  the 
rule.  Railway  managers  seek  to  cement  this 
feeling  by  careful  consideration  of  the  present 
and  future  interests  of  employes  and  by  leading 
them  to  regard  at  all  times  the  permanent  pros- 
perity of  the  company  as  a  part  of  their  being 
and  as  a  matter  in  which  they  and  theirs  are 
vitally  concerned. 


While  the  practice  of  giving  prizes  and  bounties 
for  superior  eflSciency  is  not  general,  it  is  prac- 
ticed more  or  less  by  every  company  in  one  way 
or  another.  Whatever  shape  it  may  take,  its 
purpose  is  to  build  up  the  morale  of  the  organi- 
zation and  to  foster  friendly  relations  between 
the  employer  and  the  employe.  Aside  from  this, 
however,  it  is  a  proper  recognition  of  superior 
services  and  worthy  of  all  praise. 
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In  the  operation  of  railroads,  while  rewards 
may  be  proper,  jSnes  for  dereliction  of  duty  are 
not  proper  and  should  be  avoided.  Men  should 
be  encouraged  with  praise,  but  threats  should  be 
avoided;  the  worthy  should  be  promoted,  but  the 
unworthy  should  not  be  degraded;  imremitting 
vigilance  should  be  suitably  noticed,  but  mis- 
takes not  the  result  of  carelessness  or  indiffer- 
ence should  be  overlooked;  errors  of  judgment 
should  be  leniently  dealt  with  while  disloyalty 
should  be  punished  with  dismissal.  A  service 
thus  governed  must,  in  the  end,  be  animated  by 
a  high  respect  for  itself  and  a  clear  conception  of 
its  duty  to  its  employer.  I  do  not  here  speak  of 
the  train  service  particularly.  Those  who  look 
after  the  track  of  railways  and  its  physical  appli- 
ances are  similarly  governed.  Deficiencies  here, 
as  in  the  train  service,  are  detrimental  to  the 
property  and  add  to  their  injurious  effects  a  loss 
of  prestige. 

There  is  nothing  new  in  the  practice  of  giv- 
ing rewards  for  superior  eflSciency.  It  is  as  old 
as  the  details  of  business,  or  as  the  disposi- 
tion of  one  man  to  actively  interest  another  in 
his  affairs.  In  the  case  of  railroads,  those,  for 
instance,  connected  with  the  Machinery  Depart- 
ment, who  perform  the  greatest  amount  of  work 
with  the  least  amount  of  material,  such  as  fuel 
or  oil,  are  thus  recognized  on  some  of  our  roads. 
Awards  or  premiums  are  also  granted  men  in 
other  departments  of  the  service  for  superior 
work  and  interest.  Premiums  have  been  found 
valuable,  it  is  claimed,  where  the  practice  has 
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been  tried,  in  improving  the  train  service.  The 
basis  of  premiums  is  not  the  same  in  every  case, 
but  one  I  have  particularly  in  mind,  at  this  mo- 
ment, takes  cognizance  of  the  number  and  weight 
of  cars  moved  in  the. train,  its  delays,  accidents, 
the  complaints  of  the  public,  the  mistakes  made, 
the  deportment,  dress,  condition  and  cleanliness 
of  the  cars,  and  so  on.  A  sum  of  money,  in  addi- 
tion to  regular  pay,  is  awarded  the  fortunate 
recipients  of  the  bounty.  The  conductor  of  a 
passenger  train,  presenting  the  best  personal  ap- 
pearance, who  is  least  complained  of  and  whose 
train  conforms  most  closely  to  its  schedule  and 
meets  with  the  fewest  accidents,  and  fulfills 
other  desirable  requirements,  gets  a  prize  and 
stands  high  with  his  company.  His  brakemen 
and  baggagemen  are  also  favored,  for  we  may  be 
certain  that  they  excel  in  their  positions  as  he 
does  in  his.  Like  begets  like.  Similarly,  the 
crews  of  freight  trains  are  recognized  and  re- 
warded for  superior  efficiency.  The  records,  in 
addition  to  furnishing  the  data  upon  which  prizes 
are  awarded,  are  also  made,  as  I  have  intimated, 
the  basis  of  promotion,  a  bad  record  being  looked 
upon  as  a  mark  of  inferiority,  while  a  good  one 
indicates  the  reverse.  A  company  encouragiag 
its  train  force  in  the  way  I  have  mentioned  is 
benefited,  sky  the  advocates  of  the  system,  in  in- 
creased nmnber  of  cars  hauled;  in  accelerated 
movement  of  trains;  in  fewer  accidents;  in  less- 
ened complaints ;  in  decreased  payments  for  over- 
time; in  economical  but  efficient  use  of  supplies; 
in  quickened  interest,  and  generally  in  a  height- 
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ened  desire  to  achieve  results.  The  premiums 
are  of  little  consequence  from  the  employer's 
point  of  view,  but  of  great  importance  to  the 
employe,  not  only  as  an  evidence  of  recognition, 
but  because  of  their  intrinsic  value. 

Where  men  are  scattered  over  a  wide  extent  of 
country,  incentives  such  as  I  have  mentioned 
cannot  but  be  beneficial,  but  to  secure  the  best 
results,  the  recognition  must  be  gracious,  prompt 
and  ju0t.  It  must  be  the  spontaneous  act  of  the 
employer  and  indicate  a  high  appreciation  of  the 
value  of  faithful  service. 

The  practice  of  giving  bounties  answers  a  fur- 
ther and  desirable  purpose,  namely,  that  of  dis- 
pelling the  idea  that  everyone  must  be  treated 
alike,  without  reference  to  skill  and  faithfulness. 
Herein  railways,  like  other  corporations,  are  prone 
to  be  weak. 

Improvements  in  railway  appliances  demand, 
on  the  whole,  increased  intelligence  upon  the  part 
of  those  who  use  them.  This  involves  greater 
care  in  the  selection  of  men  and  greater  encour- 
agement to  them  to  perfect  themselves  in  their 
duties.  The  engineer  of  to-day,  it  is  apparent, 
must  be  far  more  skilful  than  the  engineer  of 
sixty  years  ago,  because  his  appliances  are  far 
more  numerous  and  complicated,  and,  therefore, 
require  greater  experience  and  skill  to  use  them 
effectively.  This  is  also  true,  in  a  measure,  of 
others  connected  with  the  train  service. 

In  order  to  build  up  the  train  force  to  the  high- 
est standard  of  which  it  is  capable,  those  admitted 
to  it  should  be  selected  with  the  foresight  and  care 
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that  characterize  the  selection  of  the  employes  of 
a  bank.  Two  things  are  to  be  kept  in  view, 
namely,  present  and  future  usefulness ;  ability  to 
do  the  work  in  hand,  and  capacity  to  grow.  These 
particular  features  of  the  service  were  not  con- 
sidered with  the  care  they  should  have  been  in 
the  early  days  of  railroads.  Managers  were  too 
hurried.  Moreover,  the  material  was  not  at  hand 
to  select  from.  No  department  of  railway  service 
has  received  the  consideration  in  this  respect  in 
the  past  that  it  will  in  the  future.  Men  have 
necessarily  been  oftentimes  chosen  haphazard. 
Their  antecedents  have  not  been  scrutinized,  and 
after  installation,  no  systematic  effort  has  been 
put  forth  to  lead  them  to  study  and  otherwise  fit 
themselves  for  their  positions. 

Applicants  seeking  to  enter  the  service  of  rail- 
ways should  be  passed  upon  by  men  who  are 
experts  in  their  way,  and  are,  moreover,  good 
judges  of  human  nature;  men  highly  interested 
in  building  up  and  ennobling  the  service.  To  be 
connected  with  the  train  service  of  a  railway  is 
in  itself  an  evidence  of  high  intelligence  and 
fitness.  Each  year  has  shown  improvement 
Each  year  has  developed  higher  aspirations  and 
greater  skill  in  the  performance  of  duty.  The 
train  force  presents,  all  in  all,  the  most  impor- 
tant feature  of  the  operating  department  of  a 
railroad.  Mr.  J.  S.  Gadsden,  at  one  time  Presi- 
dent of  the  American  Association  of  Railway 
Superintendents,  referring  to  this  phase  of  rail- 
way life  in  connection  with  other  things  apper- 
taining  to  the  service,  has  this  to  say:     ''The 
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maintenance  of  proper  discipline  is  as  necessary 
to  the  proper  operation  of  railroads  as  it  is  diffi- 
cult of  application  and  distasteful  to  the  super- 
intendent called  on  to  exercise  it.  So  long  as 
the  necessity  exists  for  the  employment  of  the 
'personal  equation,'  as  it  is  called,  in  the  service 
of  railroads,  laws  must  be  framed  for  its  govern- 
ment, and  punishment  must  follow  their  viola- 
tion. The  problem  is  to  measure  the  degree  of 
punishment  suitable  to  the  offense;  to  <3orrect 
the  violation  of  law  without  doing  greater  harm 
to  the  system.  Personal  government  without 
fixed  rules  for  guidance  will  tend  either  to  un- 
usual severity  or  to  harmful  lenience-  To  the 
superintendent,  busied  and  interested  in  the  daily 
solution  of  the  ever-changing  problems  of  the 
hour,  the  rude  shocks  to  which  he  is  ever  liable 
by  the  errors  or  omissions  of  his  men,  leading  to 
accidents  or  disasters,  are  trials  of  temper,  and 
so  disturbing  in  their  effects  upon  the  nervous 
system  as  to  quite  unfit  him,  oftentimes,  for  the 
exercise  of  the  functions  of  judge.  When  con- 
templating the  results  of  the  violation  of  estab- 
lished laws,  which  violations  often  defeat  all  the 
provisions  which  wise  foresight  had  taken  for 
security  of  life  and  property,  a  person  of  the 
most  equable  temper  is  apt  to  lose  self-control, 
and  resort  to  measures  which  would  be  unjusti- 
fiable under  the  most  aggravated  instances  of 
disobedience.  Improvements  in  physical  struc- 
tures should  and  do  enlist  eager  interest  and 
commend  themselves  to  judicious  minds;  but 
the  ethics  of  railway  management,  the  maturing 
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and  systematizing  of  a  code  of  laws  for  classifi- 
cation and  punishment  of  offenders,  so  aimed 
and  adjusted  as  to  correct  the  errors  and  mis- 
takes of  employes  without  unnecessary  friction, 
is  a  subject  of  equal,  if  not  paramoimt,  interest 
and  importance.  The  theory  on  which  is  based 
the  code  of  discipline  presented  below  is  to  clearly 
state  the  regulations,  which  are  to  be  enforced 
by  a  penalty,  and  the  nature  and  extent  of  the 
penalty;  also  to  place  such  regulations  before 
those  expected  to  obey  them;  to  follow  up  every 
violation  promptly,  inflicting  a  penalty  for  the 
violation,  and  not  for  the  consequences  of  the 
violation,  but  only  after  a  fair  hearing  of  the 
case ;  and  to  surround  the  train  rules  with  greater 
sanctity  than  others  by  treating  their  violation 
with  greater  severity.  Further,  by  increment  in 
the  measure  of  punishment  growing  with  the 
repetition  of  offenses,  to  draw  attention  to  the 
fact  that  the  offender  is  gradually  but  surely 
working  out  his  dismissal  from  the  service  with- 
out any  agency  outside  of  himself.  The  code  I 
have  to  suggest  is  this:  The  first  fine  imposed 
upon  an  employe  in  any  calendar  year  should  be 
one.  dollar,  and  each  succeeding  fine  during  the 
same  year  should  be  increased  by  one  dollar. 
The  fifth  fine  in  any  calendar  year  should  be 
accompanied  by  suspension  from  duty  for  one 
week  without  pay.  Any  employe  who  has  been 
fined  five  times  in  any  calendar  year  should,  for 
the  sixth  offense,  be  dismissed  from  the  service. 
Any  fine  for  violation  or  neglect  of  train  rules 
should  be  accompanied  by  one  week's  suspension 
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from  duty  without  pay.  An  employe  whose  care- 
lessness or  neglect  results  in  injury  to  property 
should,  at  the  discretion  of  the  superintendent, 
make  good  the  injury;  except  that  any  amount 
deducted  from  pay  under  this  rule  should  not,  in 
any  month,  exceed  one-fifth  of  his  monthly  pay, 
and  such  deductions  for  any  one  offense  should 
not  continue  for  a  longer  period  than  twelve 
months.  All  fines,  deductions,  suspensions  and 
dismissals  under  this  rule  should  be  authorized 
by  the  superintendent  and  duly  entered  on  the 
pay  roll.  Such  entries  should  state  the  order  or 
rule  that  has  been  violated  or  neglected.  A 
record  of  penalties  should  be  kept  in  the  superin- 
tendent's office  and  checked  by  a  monthly  report 
from  the  paymaster  of  the  penalties  entered  on 
the  pay  rolls.  All  fines,  except  to  make  good 
injuries  to  property,  should  be  donated  to  the 
employes'  mutual  relief  association.  The  code 
should  not  limit  the  power  of  heads  of  depart- 
ments or  other  authorized  persons  to  dismiss 
employes  for  incompetency  or  the  good  of  the 
service.'' 

I  do  not  believe  the  enforcement  of  fines  to  be 
desirable.  That  is,  however,  merely  an  opinion. 
There  are  many  others  much  better  qualified  to 
judge  of  such  matters  than  I.  Well  managed 
companies  have  tried  the  experiment  and  found 
it  to  work  successfully.  There  must,  therefore, 
be  something  in  it.  How  much  its  success  has 
resulted  from  merit  and  how  much  from  the  tact 
and  wisdom  of  officials  in  charge,  I  do  not  know, 
but  in  regard  to  the  necessity  of  rules  and  the 
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enforcement  of  the  same  we  are  all  agreed.  They 
are  necessary  to  the  employe,  the  employer  and 
the  public.  In  many  oases  the  courts  have  saved 
carriers  harmless  from  suits  for  damages  because 
their  rules,  if  carried  out,  would  have  prevented 
the  accident. 


CHAPTER  III. 


THE    TRAIN    FORCE. 


Passing  now  from  the  general  consideration  of 
the  train  service,  I  propose  briefly  to  refer  to  some 
of  the  members  of  the  force.* 

And  first,  the  engineer — the  key  to  the  arch. 
This  able',  experienced  and  highly  trusted  em- 
ploye is  in  Great  Britain  called  a  Driver.  While 
it  is  not  necessary  that  he  should  be  a  machinist, 
it  is  essential  that  he  should  understand  the  care 
and  use  of  tools,  especially  those  making  up  the 
outfit  of  his  engine.  He  must  understand,  also, 
how  to  take  a  locomotive  apart  and  how  to  put 
it  together.  Hence  it  is  necessary  that  he  should 
have  conquered  thoroughly  the  details  of  his 
business.  He  must  also  have  perfectly  familiar- 
ized himself  with  the  working  of  his  machine  and 
its  multifarious  weaknesses.  The  acquisition  of 
this  knowledge,  it  is  apparent,  requires  long, 
practical  experience  and  study. 

Each  locomotive  has  its  peculiarities.  No  two 
machines  are  alike.    There  may  be  no  difference 

between  them  so  far  as  the  eye  can  discern,  and 

■      ■  • 

*  Railway  baggagemen  are  referred  to  and  their  work  described 
in  another  volume.  The  duties  and  responsibilities  of  the  engineer 
and  fireman  referred  to  briefly  in  this  chapter  are  further  and 
more  particularly  described  in  other  volumes  relating  particularly 
to  their  duties  and  the  locomotive. 

(32) 
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the  patterns  from  which  they  were  built  may  have 
been  identical,  but  their  steam  making  power, 
their  inherent  force  and  their  behavior  generally 
will  be  different  in  many  things.  The  engineer 
must  fathom  the  secrets  of  his  particular  engine ; 
must  understand  its  weaknesses  and  its  strength ; 
how  to  utilize  its  forces  and  how  to  overcome 
its  inherent  defects.  His  skill  in  doing  this, 
coupled  with  his  ability  to  supervise  the  duties  of 
the  fireman,  is  in  the  main  the  measure  of  his 
capacity. 

The  necessity  that  those  who  run  engines 
should  be  men  wedded  to  their  oflSce  and  should 
pursue  it  steadily  as  a  business,  is  too  apparent 
to  need  argument.  Amateurs,  or  those  who 
desire  to  go  on  the  road  for  a  time  only,  have  not 
the  knowledge  that  an  engineer  should  possess. 
He,  above  all  men,  must  be  practical  and  con- 
servative and  possessed  of  a  comprehensive  mind. 
He  must  not  only  be  alive  to  his  own  duty,  but 
alert  to  that  of  others.  There  must  be  nothing 
of  the  braggadocio  about  him,  nothing  pyrotech- 
nical  nor  spectacular.  He  must  be  a  conscien- 
tious man,  taking  the  safe  course,  not  because  the 
rules  tell  him  so,  but  because  it  is  his  nature. 

Such  is  the  engineer.  That  such  a  man  will  be 
temperate  in  what  he  eats  and  drinks  goes  with- 
out saying.  He  must,  withal  have  good  health, 
and  having  this,  his  life  is  such  as  to  preserve  him 
to  a  vigorous  old  age.  The  hardships  of  his 
occupation,  while  great,  are  not  such  as  to  break 
him  down.  He  quickly  becomes  accustomed  to 
his  environment,  and  wedded  to  his  responsibili- 
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ties.  As  a  set  off  against  the  things  that  harass 
and  perplex  him,  there  are  many  compensating 
advantages  connected  with  his  business  which 
serve  to  refresh  and  encourage  him. 

It  is  said  of  Stephenson  that  he  sought  educated 
men  for  engineers,  but  that  Brunei  preferred 
those  who  were  ignorant,  on  the  theory  that  they 
should  not  know  anything  outside  of  their  duties. 
It  is  hardly  necessary  to  say  that  the  methods  of 
the  former  proved  superior.  Knowledge  of  the 
multitudinous  affairs  involved  in  the  duties  of 
the  engineer  require  a  good  foundation  on  which 
to  build.  Education  forms  a  foundation.  Those 
who  seek  to  climb  higher  must  conquer  still 
wider  fields.  Their  minds  must  be  alert,  strong 
and  supple.  They  must  be  able  to  observe, 
experiment,  analyze  and  formulate.  The  possess- 
ors of  such  minds  make  good  agents,  engineers, 
conductors  or  officers. 

Those  who  seek  to  fill  any  office  acceptably 
must  learn  the  steps  precedent  thereto.  It  is  not 
necessary  that  an  engineer  should  first  be  a  fire- 
man, but  it  is  necessary  that  he  should  be 
familiar  with  the  practical  workings  of  a  locomo- 
tive. The  position  of  a  fireman  affords  this  and 
at  the  same  time  enables  the  person  thus  situated 
to  utilize  th£  time  with  advantage  to  himself  and 
his  employer. 

The  effectiveness  of  the  locomotive  is  largely 
dependent  upon  the  skill  of  the  engineer.  He, 
therefore,  loses  no  opportunity  to  add  to  his 
experience  and  knowledge  by  studying  the  con- 
struction of  his  engine ;  its  details ;  how  it  is  put 
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together;  how  taken  apart;  the  relation  of  the 
parts  to  each  other,  and  its  general  unity.  Native 
talent  supplemented  by  experience  and  study 
make  a  good  engineer.  Quite  a  number  of  books 
have  been  written  on  the  locomotive.  They  con- 
tain much  valuable  information.  One  writer*  says : 
*'The  locomotive  engine  which  reaches  nearest 
perfection  is  one  which  performs  the  greatest 
amount  of  work  at  the  least  cost  for  fuel,  lubri- 
cants, wear  and  tear  of  machinery  and  track. 
The  nearest  approach  to  perfection  in  an  engi- 
neer is  the  man  who  can  work  an  engine  so  as  to 
develop  its  best  capabilities  at  the  least  cost. 
Capability  of  handling  an  engine  can  be  acquired 
by  a  few  months'  practice;  opening  the  throttle 
and  moving  the  reverse  lever  require  but  scanty 
skill;  there  is  no  great  accomplishment  in  being 
able  to  pack  a  gland,  or  tighten  up  a  loose  nut; 
but  the  magazine  of  practical  knowledge,  which 
enables  an  engineer  to  meet  every  emergency 
with  calmness  and  promptitude,  is  obtained  only 
by  years  of  experience  on  the  footboard,  and  by 
assiduous  observation  while  there.  To  accomplish 
results,  a  thorough  acquaintance  with  all  details 
of  the  engine  is  essential,  so  that  the  entire 
machine  may  be  operated  as  a  harmonious  unit, 
without  jar  or  pound;  the  various  methods  of 
economizing  heat  must  be  intimately  understood, 
and  the  laws  which  govern  combustion  should  be 
well  known  so  far  as  they  apply  to  the  manage- 
ment of  the  fire.  .  .  .  Every  advance  in  brake 
improvement  increases  the  duties  of  the  engine- 

*  Mr.  Sinclair. 
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men,  and  upon  them  will  soon  devolve  the  entire 
management  and  control  of  trains  while  in  motion. 
The  daily  wage  paid  to  an  engineer  is  a  trifling 
sum  compared  to  the  amount  he  can  save  or  waste 
by  good  or  bad  management  of  his  engine.  Fuel 
wasted,  lubricants  thrown  away,  supplies  de- 
stroyed and  machinery  abused,  leading  to  extrav- 
agant running  repairs,  make  up  a  long  bill  when 
enginemen  are  incompetent/'  The  position  of 
engineer  grows  more  important  with  every  ad- 
vance in  train  appliances.  The  more  complicated 
the  machine,  the  more  varied  its  requirements, 
the  greater  necessity  there  is  for  adaptability 
upon  the  part  of  the  person  handling  it. 

The  position  of  engineer  is  the  stepping  stone 
to  that  of  master  mechanic.  Everyone  cannot 
become  a  master  mechanic,  but  the  position  car- 
ries this  honorable  aspiration.  Nor  does  promo- 
tion necessarily  end  there.  No  other  place  affords 
better  opportunities  for  becoming  familiar  with 
the  physical  operations  of  a  railroad.  Every 
position,  no  matter  how  high,  is  thus  open  to  the 
engineer  of  capacity  and  adaptability.  Many  of 
the  greatest  railway  managers  in  the  world  have 
been  practical  engineers.  Here,  as  elsewhere, 
knowledge  is  power. 

The  engineer  must  have  the  signals  and  rules 
and  regulations  at  his  fingers'  end.  Their  re- 
quirements as  taught  by  his  experience  enforce 
prudence  upon  his  part.  He  is,  without  knowing 
it,  the  embodiment  of  conservatism  in  his  actions. 

The  practice  of  working  engines  continuously 
changed    many    early    customs.     Among    other 
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things,  it  suggested  the  employment  of  inspectors 
to  examine  engines  at  particular  places,  in  addi- 
tion to  the  inspection  of  the  engineer  in  charge. 
The  innovation  added  much  to  the  usefulness  of 
locomotives  without  increasing  the  risk  of  their 
breaking  down.  In  early  days,  a  locomotive,  after 
a  short  run,  was  put  into  the  house,  and  after  being 
cleaned  was  allowed  to  rest,  like  the  engineer  and 
fireman,  until  the  next  day.  This  was  a  great 
waste,  as  experience  has  since  taught. 

Prevention  is  the  essence  of  safety  in  the  opera- 
tion of  trains.  It  is  attained  by  constant  watch- 
fulness. The  engineer  becomes  imbued  with  this 
spirit.  Nothing  on  the  road  escapes  his  search- 
ing scrutiny.  Before  starting,  he  exanlines  his 
machine  to  see  that  everything  is  as  it  should  be. 
He  watches  it  unceasingly  afterward.  Every 
bolt,  nut,  screw,  link,  key,  rod,  guide,  spring,  oil- 
box  and  detail  is  looked  after  with  unflagging  at- 
tention. He  realizes  that  the  safety  of  his  engine 
is  dependent  upon  its  every  part  being  in  order. 
He  trusts  nothing  to  the  accidents  of  chance.  In 
regard  to  the  specific  duties  of  the  engineer,  the 
author  already  quoted  says:  ^^The  engineer 
should  reach  his  engine  in  good  season,  so  that  he 
will  not  be  hurried  in  getting  it  ready  for  the 
road;  he  should  see  that  the  necessary  supplies 
and  tools  are  on  the  engine,  that  the  locomotive 
is  properly  supplied  with  coal,  that  the  tank  is 
full  of  water  and  the  sandbox  full  of  sand;  he 
should  see  that  his  engine  is  kept  clean  and  in 
good  order;  he  should  make  systematic  inspec- 
tions of  his  engine  while  it  is  standing  over  the 
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pit  between  trips,  should  frequently  examine 
the  outside  running  gear,  should  also  examine 
the  boiler  for  leaks  and  see  to  the  condition 
of  the  grates;  he  should  be  careful  in  oiling  to 
pay  attention  to  the  oil  cups,  and  see  that  the 
oil  boxes  are  properly  packed ;  he  should  consider 
the  load  to  be  hauled,  the  capacity  of  the  engine, 
and  the  nature  of  the  track ;  he  should  adjust  the 
oil  cups  so  that  they  will  not  feed  faster  than  is 
needed;  he  should  lose  no  opportunity  to  exam- 
ine his  engine  for  defects  in  machinery.  When 
he  leaves  the  roundhouse  he  should  watch  the 
workings  of  the  various  parts  of  the  engine,  try 
the  brakes  and  pumps,  and  ascertain  by  the  gauge 
cocks  if  the  water  level  as  shown  by  the  glass 
water  gauge  is  correct;  he  should  compare  his 
time  with  that  of  the  conductor  before  starting; 
he  should  approach  all  stopping  places  cautiously ; 
he  should  study  his  engine  in  order  to  obtain 
results  at  the  least  expense  for  fuel,  oil  and  wear 
and  tear  of  machinery;  he  should  instruct  his 
fireman  in  all  matters  relating  to  the  duties  of 
the  latter;  he  should  at  all  times  keep  a  vigilant 
lookout  for  signals,  switches  and  obstructions  on 
the  track,  and  should  give  the  prescribed  notice 
of  his  approach  to  crossings,  stations,  etc.;  he 
should  watoh  his  train  to  see  that  it  is  intact.  At 
the  end  of  a  trip,  fire  should  be  regulated  so  that 
a  head  of  steam  will  be  retained  sufficient  to  take 
the  engine  into  the  house  after  the  fire  is  drawn; 
he  should  call  the  attention  of  the  proper  official 
to  any  needed  repairs  to  his  engine  on  arriving 
at  the  end  of  his  trip;  he  should  use  every  pre- 
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caution  to  guard  against  damage  by  fire  from  his 
engine;  he  should  report  promptly  to  the  proper 
officer  any  injury  to  persons,  live  stock,  or  prop- 
erty by  his  engine.* 


As  the  boy  is  father  to  the  man  and  indicates 
unmistakably  the  character  of  the  latter,  so  the 
fireman  is  father  to  the  engineer.  It  follows, 
therefore,  that  in  order  to  possess  good  engineers, 
a  wise  selection  must  be  made  of  firemen. 

The  fireman  is  a  factor  of  enormous  impor- 
tance from  an  economical  standpoint  in  the  train 
service.  The  fuel  that  under  his  manipulation  is 
burned  in  the  firebox  of  the  engine,  or  blown 
through  its  smokestack  imconsumed,  amounts  in 
the  aggregate  to  a  large  percentage  of  the  operat- 
ing expenses.  If  he  is  skilful  and  conscientious 
in  the  performance  of  his  duty,  his  company  is 
fortunate.  If  he  is  not,  it  is  unfortunate.  Much 
has  been  said  as  to  how  his  duties  shall  be  per- 
formed. Manuals  have  been  written  for  his 
benefit  and  experts  on  many  railroads  undertake 
to  further  enlighten  him.  Perfection,  while  at- 
tained in  many  instances,  is  not  universal,  as  the 
vast  volumes  of  smoke  emitted  by  locomotives, 
the  result  of  poor  firing,  evince.  Firemen  are 
bom,  not  made ;  a  good  fireman  possesses  the  art 
instinctively.  Practical  experience  is  necessary 
to  all,  however,  but  experience  must  be  carried 

*  I  do  not  think  I  exaggerate  the  value  of  book  knowledge  too 
much  when  I  saj  that  everything  worthy  written  on  the  subject 
of  the  duties  of  those  connected  with  locomotives  should  be  sought 
and  read  by  the  parties  interested. 
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on  under  the  direction  of  one  skilled  in  knowl- 
edge of  the  principles  of  combustion  as  applied 
to  the  locomotive.  Formulas  are  laid  down  as  the 
basis  of  the  art  of  firing.  They  are  not  diflBcult 
to  learn  and  are  exceedingly  interesting  and  val- 
uable. An  instructor*  in  this  field  thus  explains 
the  combustion  of  o#al.  He  says  It  is  **A  chemi- 
cal union  of  the  atoms  of  the  coal  with  the  atoms 
of  the  oxygen  of  the  air.  To  effect  this  union  it 
is  necessary  that  the  atoms  of  the  two  named 
substances  meet  at  a  high  temperature  (called 
the  temperature  of  ignition),  which  for  coal  and 
coal  gas  is  that  of  bright  red  hot  iron,  or  about 
eighteen  hundred  degrees.  At  this  temperature 
the  attractions  of  the  atoms  of  coal  and  oxygen 
become  so  great  that  they  clash  together,  and  light 
and  heat  are  the  result  of  their  collision.  .  .  . 
The  first  thing  that  happens  when  coal  is  put  on 
a  fire  is  that  the  coal  absorbs  a  great  amount  of 
heat,  and  the  work  the  latter  performs  is  to  expel 
the  gaseous  matter  of  the  coal,  the  constituents 
of  which  are  two  atoms  of  hydrogen  and  one 
atom  of  carbon,  called  carbureted  hydrogen. 
Now,  if  the  temperature  is  sufficiently  high,  as 
explained,  the  attractions  existing  between  the 
oxygen  and  gas  are  so  intensified  that  they  clash 
together,  and  light  and  heat  result,  and  they  are 
burned,  the  products  of  their  combustion  being 
vapor  of  water  and  carbonic  acid  gas.  At  the 
igniting  temperature  the  hydrogen  sepiarates  it- 
self   from    its    fellow   constituent,    the    carbon. 
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and  combines  with  the  oxygen  present,  forming 
vapor  of  water.  This  is  because  the  oxygen  has 
a  stronger  attraction  for  the  hydrogen  than  it 
has  for  the  carbon,  and  not  until  the  hydrogen 
meets  and  combines  with  its  equivalent  of  oxy- 
gen does  the  carbon  take  its  turn.  The  carbon 
vapor  yields  up  one  of  its  atoms  to  two  atoms  of 
oxygen  and  in  that  proportion  combines  with 
oxygen  and  is  burned,  forming  carbonic  acid. 
In  this  manner  the  gaseous  portion  of  the  coal 
is  expelled  and  consumed,  leaving  the  most  of 
the  carbon  yet  upon  the  grates  in  a  solid,  in- 
candescent state.  A  proper  supply  of  oxygen 
alone  will  enable  it  to  perfectly  burn  and 
yield  up  its  greatest  heat."  The  same  writer 
enters  with  considerable  particularity  into 
the  practical  duties  of  the  locomotive  fire- 
man; they  are  to  see  that  the  grates  and  ap- 
purtenances of  his  engine  are  in  proper  order 
and  that  the  full  complement  of  tools  is  on  hand 
before  starting;  that  the  flue  sheets  are  cleaned 
of  clinkers  before  his  engine  is  fired  up,  and  that 
the  fire  is  evenly  placed  over  the  entire  grate  sur- 
face ;  that  a  bed  of  fire  covers  the  forward  portion 
of  the  grate  next  the  flue  sheets  before  the  blower 
is  used ;  that  the  blower  be  used  as  lightly  as  pos- 
sible ;  that  there  is  sufficient  fuel  on  the  fire  before 
starting  the  locomotive  to  hold  it  and  keep  up 
steam,  while  the  engine  is  getting  under  way; 
that  opening  the  fire  door  while  the  exhaust  is 
strong  should  be  avoided  as  much  as  possible; 
that  coal  is  broken  into  pieces  as  near  egg  size  as 
possible ;  that  in  firing  the  coal  is  scattered  over 


42  OPEBATING  TRAINS 

the  surface  of  the  fire  evenly,  giving  the  sides 
and  comers  the  preference.*  Coal  is  not  to  be 
thrown  in  heaps  on  any  part  of  the  fire,  but  is  to 
be  put  on  lightly  and  frequently  and  the  door 
closed  between  each  shovelful  when  the  engine 
is  working.  Grates  are  to  be  shaken  lightly 
every  thirty  miles  in  the  case  of  passenger  trains 
and  every  twenty  miles  in  the  case  of  freight 
trains.  If  clinkers  accumulate  in  the  fire  box, 
they  are  to  be  removed  at  the  first  opportunity. 
Steam  pressure  is  to  be  kept  within  prescribed 
limits  and  not  permitted  to  change  rapidly  either 
way.  The  blower  should  be  used  while  the  in- 
jector is  working,  so  as  to  prevent  change  of  tem- 
perature of  the  boiler.  To  prevent  or  stop  the 
engine  blowing  oflf,  the  supply  of  water  is^  to  be 
increased  or  the  damper  dropped.  If  necessary 
to  open  the  door  of  the  fire  box  while  the  engine 
is  working,  it  is  to  be  done  slightly  or  swung  open 
and  shut.  So  far  as  practicable,  the  smoking  or 
drumming  of  the  engine  while  at  stations,  or 
when  attached  to  or  in  the  vicinity  of  a  passen- 
ger train,  is  to  be  prevented.  Ash  pans  and  fires 
are  not  to  be  cleaned  near  a  bridge,  culvert,  depot 
or  building,  or  on  a  frog  or  switch,  and  the  fire  is 
to  be  extinguished  with  water  before  leaving  it 
Finally,  that  at  the  close  of  a  run,  when  the  fire 

*  This  last  is  known  as  the  * '  spreading  system. ' '  There  is, 
however,  another  system  of  firing  practiced  known  as  *  *  banking. ' ' 
When  the  latter  is  employed,  the  coal  is  piled  up  at  the  back 
part  of  the  fire  box,  sloping  down  toward  the  front,  where  the 
layer  of  coal,  being  thin,  is  naturally  in  a  high  state  of  incan- 
descence. When  the  heap  of  coal  at  the  back  of  the  fire  box  is 
thoroughly  coked  it  is  pushed  forward,  and  a  fresh  supply  of  fuel 
put  in  its  place  to  undergo  the  same  process. 
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has  b^en  removed,  the  dampers  and  fire  doors  are 
to  be  kept  closed  while  the  engine  is  being  han- 
dled. 

The  cost  of  fuel  is  one  of  the  largest  items  of 
expense,  as  I  have  intimated.  It  is  probable  that 
in  time  some  substitute  will  be  found  for  ooal, 
but  until  then  it  should  be  utilized  in  the  most 
effective  manner  possible,  by  scientific  construc- 
tion and  skilful  firing.  Much  study  has  been 
given  to  the  subject  and  considerable  pains  taken 
to  instruct  firemen  in  their  duties.  Mr.  Sinclair, 
in  his  admirable  book,  says:  **To  comprehend 
what  causes  fire  to  bum,  we  must  understand 
something  about  the  laws  of  nature  as  they  are 
explained  by  chemistry.  Practical  men  are  gen- 
erally very  easily  repelled  by  the  strange  names 
they  meet  with  in  reading  anything  where  chem- 
ical terms  are  used.  An  engineer  or  fireman  who 
is  ambitious  to  learn  the  principles  of  his  busi- 
ness ought  to  attack  the  hard  words  with  courage 
and  perseverance,  when  it  will  be  found  that  the 
difficulties  of  understanding  them  vanish.  A  man 
may  become  a  good  fireman  without  knowing  any- 
thing about  these  laws.  This  frequently  happens. 
If  he  becomes  skillful  in  making  an  engine  steam 
freely,  while  using  the  least  possible  supply  of 
fuel,  he  has  learned  by  practice  to  put  in  the  coal 
and  to  regulate  the  admission  of  air  in  a  scientific 
manner.  That  is,  he  puts  in  the  exact  quantity  of 
fuel  to  suit  the  amount  of  air  that  is  passing  the 
fire  box,  and  in  the  shape  that  will  cause  it  to 
produce  the  greatest  amount  of  heat.  When  this 
degree  of  skill  is  attained  by  men  ignorant  of 
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nature 's  laws,  it  is  attained  by  groping  in  the  dark. 
A  man  who  has  acquired  his  skill  in  this  manner 
is  not,  however,  perfectly  master  of  the  art  of 
firing,  for  any  change  of  furnace  arrangement  is 
likely  to  bewilder  him,  and  he  has  to  find  out  by 
repeated  trying  what  method  of  firing  suits  best. 
He  is  also  liable  to  waste  fuel,  or  to  cause  delay 
by  want  of  steam  when  anything  unusual  hap- 
pens. A  knowledge  of  the  laws  of  combustion 
teaches  a  man  to  go  straight  to  the  correct 
method,  and  the  information  possessed  enables 
him  to  deal  intelligently  with  the  numerous 
diflSculties  which  are  constantly  arising  owing  to 
inferior  fuel,  obstructed  draft  due  to  various 
causes,  and  to  viciously  designed  fire  boxes  and 
emoke  boxes.  The  nature  of  fuel,  the  com- 
position of  the  air  that  fans  the  fire,  the 
character  of  the  gases  formed  by  the  burning 
fuel,  and  the  proper  proportion  of  air  to  fuel  for 
producing  the  greatest  degree  of  heat,  are  the 
principal  things  to  be  learned  in  the  study  of 
laws  relating  to  combustion.  The  elements 
which  perform  the  most  important  functions 
in  the  act  of  combustion  are  oxygen  and  car- 
bon. Carbon  is  the  fuel,  and  oxygen  is  the 
supporter  of  combustion.  Combustion  results 
from  a  strong  natural  tendency  that  oxygen  and 
carbon  have  for  each  other,  but  they  cannot 
unite  freely  till  they  reach  a  certain  high  tem- 
perature, when  they  combine  very  rapidly  with 
violent  evolution  of  light  and  heat.  When  air, 
drawn  violently  through  the  grates  by  the  suc- 
tion of  the  exhaust,  strikes  the  glowing  ftiel,  the 
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oxygen  in  the  air  separates  from  the  nitrogen 
and  combines  with  the  carbon  of  the  coal.  In 
some  cases  elements  combine  in  different  pro- 
portions to  form  different  kinds  of  products.  If 
the  supply  of  air  is  so  liberal  that  there  is 
abundance  of  oxygen  for  the  burning  fuel,  the 
carbon  will  unite  in  the  proportion  of  twelve 
parts  by  weight  (one  atom)  with  thirty-two  parts 
by  weight  of  oxygen  (two  atoms).  This  pro- 
duces carbonic  acid,  an  intensely  hot  gas,  and, 
therefore,  of  great  value  in  steam  making.  If, 
however,  the  supply  of  air  is  restricted  and  the 
oxygen  scarce,  the  atom  of  carbon  is  contented 
to  grasp  one  atom  of  oxygen,  and  the  combina- 
tion is  made  at  the  rate  of  twelve  parts  by  weight 
of  carbon  to  sixteen  parts  by  weight  of  oxygen, 
producing  carbonic  oxide  gas,  which  is  not  nearly 
so  hot  as  carbonic  acid  gas.  It  makes  a  very 
important  difference  in  the  economical  use  of 
fuel  which  of  these  two  gases  is  formed  in  the 
fire.  When  combustion  is  rapid  the  fuel  must 
be  saturated  with  the  air  that  contains  the  oxy- 
gen, bathed  in  it,  as  it  were,  otherwise  a  large 
portion  of  the  furnace  gases  will  pass'  away  un- 
combined  with  the  element  that  gives  them  any 
heating  value.  There  are  several  practical  objec- 
tions to  the  air  blowing  through  the  grates  like 
a  hurricane.  The  high  speed  of  the  gases  lifts 
the  smaller  particles  of  the  fuel  and  starts  them 
toward  the  entrance  of  the  flues,  helping  to  begin 
the  action  of  spark  throwing.  Where  they  find 
a  thin  or  dead  part  of  the  fire,  the  gases  pass  in 
below  the  igniting  temperature,  or  tend  in  spots 
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to  reduce  the  heat  below  the  igniting  point,  and 
go  away  unconsumed,  at  the  same  time  making 
a  cold  streat  in  the  fire  box,  chilling  the  flues  or 
other  surface  touched,  and  Starting  leaks  and 
cracks.  Then  the  great  volume  of  air  has,  under 
ordinary  circumstances,  to  be  heated  up  to  the 
temperature  of  the  fire  box  and  a  considerable 
part  of  the  heat  produced  from  the  coal  has  to  be 
used  up  doing  this  before  any  of  it  can  be  util- 
ized in  steam  making.  When  a  large  volume  of 
gas  is  employed  it  must  be  passed  through  the 
furnace  and  tubes  at  a  high  velocity,  the  result 
being  that  there  is  not  suflScient  time  for  the  heat 
to  be  imparted  to  the  water;  consequently  the 
gases  pass  into  the  stack  at  a  higher  temperature 
than  would  be  the  case  if  the  movement  of  the 
gases  were  slower.  One  can  get  a  good  personal 
illustration  of  this  by  passing  his  hand  through 
the  flame  of  a  gas  burner.  Good  firemen  keep 
sufficient  fire  on  the  grates  to  suit  the  way  the 
engine  is  working,  and  enough  to  prevent  loss 
from  air  passing  up  so  freely  as  to  reduce  the 
temperature  of  the  fire  box.  They  keep  up  the 
fire  by  throwing  in  a  shovelful  or  two  of  coal  at 
short  intervals,  and  the  result  is  that  the  greater 
portion  of  the  hydrocarbon  gases  is  burned,  and 
very  little  smoke  is  seen  issuing  from  the  stack. 
When  the  engine  is  stopped  at  a  station  or  any 
other  place,  the  fireman  has  planned  ahead  to 
have  a  good  fire.  When  the  train  starts  he. is  on 
the  lookout  for  signals  and  switches,  and  when 
the  engineer  hooks  up  the  links  and  the  pull 
of  the  exhaust  is  light,  he  replenishes  the  fire. 
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Although  he  keeps  up  his  fire  at  stations  and 
stopping  places,  he  prevents  his  engine  pouring 
out  a  cloud  of  black  smoke  by  not  putting  in  a 
heavy  charge  of  cobl  at  one  time.  Thus  he  main- 
tains a  flame  on  top  of  the  fire,  which  consumes 
the  gases  that  would  make  smoke.  If  it  is  neces- 
sary to  put  in  considerable  coal  at  a  station,  he 
closes  the  dampers,  opens  the  fire  door  slightly 
and  starts  the  blower.  By  such  exercise  of  care 
he  reduces  the  consumption  of  coal  and,  so  far  as 
possible,  burns  up  the  smoke.'*  It  is  as  true  of 
firemen  as  it  is  of  others  that  each  year  teaches 
some  new  thing,  adds  something  to  the  knowl- 
edge we  possess  by  which  work  is  made  more 
effective. 

While  the  fireman  has  not  become  a  scientist, 
he  is  better  acquainted  with  effective  means 
of  generating  steam  at  the  lowest  cost,  than 
formerly.  While  he  may  not  understand  scientific 
formulas,  he  fires  according  to  scientific  princi- 
ples. He  puts  on  the  fuel  in  quantities  best 
suited  to  perfect  combustion,  being  governed  by 
the  load  to  be  hauled,  the  speed  to  be  attained, 
peculiarities  of  engine,  kind  of  coal,  weather, 
character  of  road,  and  so  on. 

The  physique  of  the  fireman,  it  is  apparent, 
must  be  of  the  highest  type  in  order  to  enable 
him  to  perform  satisfactorily  the  hard  work  that 
devolves  upon  him.  Although  the  fireman's 
duty,  as  his  title  indicates,  is  primarily  to  look 
after  the  fire,  he  incidentally  attends  to  many 
other  important  things,  such  as  replenishing  the 
tender  with  water,  ringing  the  bell,  cleaning  the 
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ash  pan,  shaking  the  grates,  filling  the  oil  cans, 
attending  to  lights  and  keeping  the  engine 
clean. 

Firemen,  according  to  the  customs  of  railways, 
are  frequently  called  upon  to  act  for  the  engi- 
neer, and  are,  therefore,  in  many  respects,  his 
deputy.  In  case  of  accident  befalling  the  engi- 
neer, the  fireman  must  be  able  to  supply  his 
place  temporarily.  He  is,  therefore,  something 
more  than  a  fireman.  To  make  a  good  engineer, 
he  must  possess  intelligence,  industry,  sobriety, 
good  habits  and  an  observing  mind.  He  must 
necessarily  receive  thorough  prior  training.  This 
he  gets  as  fireman. 

Familiarity  with  the  performance  of  the  en- 
gine by  day  and  night,  in  all  kinds  of  weather 
and  on  every  kind  of  track,  enables  those  in 
charge  to  tell,  with  accuracy,  the  speed  a  machine 
is  making.  Exactly  how  they  are  able  to  do  this, 
they  cannot  tell.  It  is  partly  intuition,  in  which 
the  sound  of  the  revolving  wheels,  the  sway  of  the 
locomotive  and  the  fleeting  objects  by  the  wayside 
help  to  aid  the  judgment. 

Only  by  long  familiarity  with  the  workings  of 
a  locomotive  are  men  able  to  detect,  instantly, 
when  anything  is  wrong;  to  distinguish  normal 
from  abnormal  conditions.  **It  requires  an  ex- 
perienced ear  to  detect  the  false  note  amid  the 
mingled  sounds  produced  by  an  engine  and  train 
hammering  over  a  track.  The  novice  hears  noth- 
ing but  a  medley  of  confused  noises,  strange  and 
meaningless  as  the  harmonies  of  the  opera  to  a 
savage.    But  the  trained  ear  of  the  engineer  can 
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distinguish  a  strange  sound  amid  the  tumult  of 
exhaust,  screaming  steam  and  clashing  steel,  as 
readily  as  a  musician  can  detect  a  false  note  in  a 
chorus.  Upon  this  ability  to  detect  defects, 
which  pave  the  way  to  disaster,  depends  much 
of  an  engineer's  chances  of  success  in  his  calling. 
This  kind  of  skill  is  not  obtained  in  a  few  weeks. 
It  is  the  accumulation  of  months  and  years  of 
patient  labor."  Long  experience  is  also  neces- 
sary to  enable  the  engineer  to  handle  a  locomo- 
tive with  ease  and  smoothness,  and  preserve 
uniformity  in  starting  and  stopping.  Lack  of 
skill  in  these  respects  is  quickly  noticed  and  com- 
mented upon  by  travelers. 

The  fireman  learns  little  by  little.  In  time  he 
is  able  to  pass  his  examination  preparatory  to 
becoming  an  engineer.  These  examinations  have 
not  been  general,  but  each  year  are  more  and  more 
favored  by  railroad  companies.  There  is  nothing 
about  them  to  excite  dread.  They  are  confined  to 
practical  things  and  do  not  deal  with  the  philos- 
ophy of  the  subject. 

The  duties  of  the  fireman,  like  those  of  the 
engineer,  are  multifarious.  Among  those  of  a 
primary  nature  that  may  be  recapitulated  are  the 
following:  He  must  be  at  his  post  before  start- 
ing on  a  trip  in  time  to  make  such  disposition  of 
the  fuel  supply  as  circumstances  and  the  rules 
require;  to  see  that  oil  cans  are  filled  and  ready 
for  use;  that  the  fire  is  properly  made;  that  the 
engine  is  clean;  that  supplies  necessary  for  the 
trip  are  in  their  places ;  that  flags,  lanterns  and 
other    signals    are    on    hand;    that    lamps    are 
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trimmed ;  that  the  ash  pan  is  clean ;  that  tools  are 
on  hand  for  handling  fuel  and  attending  to  the 
fire ;  that  the  water  tank  and  sand  box  are  full ; 
that  there  is  no  delay  in  taking  water  on  the 
road;  that  the  cinders  and  clinkers  are  removed 
from  the  grates  and  the  ashes  from  the  ash  pan, 
if  necessary,  when  stops  are  made  at  coaling 
stations;  that  the  fire  is  equal  to  the  work  the 
engine  has  to  perform,  and,  finally,  that  the  fuel 
is  applied  in  such  a  way  as  to  secure  the  greatest 
possible  volume  of  steam.  Withal,  he  must  keep 
a  sharp  lookout  for  signals  and  report  promptly 
to  the  engineer  anything  he  notices  that  the 
latter  should    know. 

The  conductor  handles  all  the  traflSc  of  rail- 
roads, and  in  America  collects  more  or  less  of 
their  receipts.  With  the  engineer  he  represents 
the  central  idea  of  railroads  as  carriers.  He  is 
the  skilful  and  highly  trusted  representative  of 
his  company,  and,  from  the  nature  of  his  duties, 
a  semi-public  servant.  It  is  his  oflSce  to  see  that 
the  cars  in  his  train  are  in  good  order  and 
properly  equipped  for  service.  He  represents  his 
employer  in  all  his  dealings  with  passengers.  He 
is  responsible  and  it  belongs  to  him  to  see  that 
the  train  force  is  attentive  and  regardful  of  the 
conveniences,  rights  and,  as  far  as  possible,  preju- 
dices, of  travelers.  He  is  also  the  conservator  of 
order  and  empowered  to  compel  its  observance  on 
the  part  of  every  one  on  his  train. 

Each  year  lessens  the  responsibilities  of  con- 
ductors in  particular  directions  and  adds  to  them 
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in  others.*  The  better  systemization  of  the 
service  and  the  introduction  of  new  and  improved 
appliances  make  the  responsibilities  of  the  con- 
ductor less  onerous  in  many  things  than  for- 
merly, but,  on  the  other  ha;nd,  increased  business 
and  more  complicated  methods  of  ticketing  pas- 
sengers add  to  his  duties  in  other  directions.  The 
old  time  canal  boat  captain  and  stage  driver  did 
very  well  for  railroad  conductors  in  the  early 
days  of  these  properties,  but  at  the  present  time 
men  of  high  attainment  are  required  to  perform 
the  work. 

A  conductor  must  be  a  man  of  tact.  The 
demands  upon  him  in  this  direction  are  great 
and  constant.  He  must  also  be  a  man  of  patience 
and  forbearance.  He  must  be  discriminating, 
and,  to  be  so,  must  be  wise.  Thus,  to  illustrate, 
his  rules  will  require  him  to  collect  a  ticket,  or,  in 
the  absence  of  a  ticket,  a  fare  from  every  passen- 
ger, but  there  will  be  exceptions  to  the  rule, 
although  the  company  makes  none.  His  dilemma 
here  is  only  one  of  the  many  perplexing  incidents 
of  his  daily  life. 

The  management  of  his  train  demands  the 
constant  attention  of  the  conductor.  If  passen- 
gers are  carried,  they  add  tenfold  to  his  responsi- 
bilities. On  American  roads  he  scans,  so  far  as  he 
can,  each  person  entering  the  train.  Afterward 
he  seeks  to  locate   and  identify  them  in  their 

*  In  speaking  of  conductors  here  I  refer  more  particularly  to 
those  on  American  railways,  or  those  operated  on  the  American 
plan.  The  responsibilities  and  duties  of  conductors  or  * '  guards ' ' 
in  Great  Britain  and  on  the  continent  of  Europe  are  more 
restricted. 
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order,  so  as  not  to  disturb  those  from  whom  he 
has  already  collected  tickets.  To  the  casual 
observer  the  conductor  wanders  back  and  forth 
through  his  train  often  without  aim.  In  reality 
this  is  not  true.  Among  other  perplexing  things 
the  conductor  is  called  upon  constantly  to  interest 
himself  in  the  petty  affairs  of  the  nervous  and 
inquisitive  among  his  passengers.  The  rattle  of 
a  loose  brake  rod  is  suflScient  to  throw  the  former 
into  spasms  and  precipitate  a  hundred  questions 
from  the  latter.  However,  the  harassment  of 
conductors  in  this  direction  grows  less  and  less 
each  year,  as  people  become  more  and  more  ac- 
customed to  railroad  travel.  In  early  days  the 
conductor  was  a  target  for  innumerable  questions 
at  every  stop,  as  he  went  back  and  forth  in  his 
train. 

Under  the  American  system  the  conductor  is 
oftentimes  sorely  beset  in  his  fiduciarj^  capacity. 
His  honesty,  no  matter  how  unimpeachable,  may 
at  any  moment  be  questioned.  This  because  there 
cannot  in  the  nature  of  things  be  any  adequate 
check  placed  upon  his  acts.  This  is  the  unutter- 
ably sore  spot  in  his  life.  If  trustworthy,  he  is 
still  liable  to  misrepresentation.  If  unfaithful, 
to  detection.  That  he  often  suffers  unjustly, 
there  can  be  no  doubt.  A  remedv  for  this  un- 
fortunate  situation,  however  desirable,  has  been 
found  exceedina:lv  difficult. 

The  difference  in  the  degree  of  excellence  that 
conductors  attain  in  their  abilitv  to  satisfy  the 
ro<iuirements  of  passengers  and  others,  without 
acrificing  the  company  *s  interests  or  prestige,  is 
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remarkable.  With  one  conductor  an  accident 
will  be  made  to  appear  natural  and  excusable; 
with  another  it  will  seem  to  be  avoidable  and  in- 
excusable. 


The  trustworthiness  of  the  brakeman  on  our 
passenger  trains  is  as  stable  as  that  of  a  bank 
teller.  This  without  ostentation.  Every  traveler 
has  in  his  own  experience  had  occasion  to  observe 
acts  upon  the  part  of  these  employes  of  railroads 
that  only  those  inherently  honest  are  capable  of. 
Yet  a  **tip"  in  such  cases  is  ever  gratefully 
accepted,  for  the  brakeman  is  not  proud  to  the 
extent  of  refusing  favors  of  this  kind. 

The  brakeman  is  the  lieutenant  of  the  conduc- 
tor, and  so  accustomed  is  he  to  the  movements 
of  the  train  that  the  slightest  break  or  disar- 
rangement of  its  machinery  instantly  attracts 
his  attention. 

Like  the  rest  of  us,  he  is  a  man  of  averages. 
He  finds  it  impossible  to  please  everybody.  He, 
therefore,  endeavors  to  please  the  greatest  num- 
ber and  to  placate  the  balance.  He  cannot  keep 
the  car  heated  to  the  temperature  some  would 
like,  so  he  endeavors  to  strike  a  happy  mean — 
something  that  will  prevent  the  full  blooded  from 
fainting  and  the  thin  blooded  from  freezing.  But, 
if  importuned,  he  will  open  a  window,  or  close  it, 
whether  or  no,  if  the  request  is  not  too  glaringly 
inconsistent  with  the  comfort  of  others.  His 
amiability  is  great  under  every  circumstance,  and 
the  desire  to  please  a  part  of  his  daily  life. 
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He  is  much  harassed  in  his  duties  by  freaks 
and  cranks.  To  them  the  car  is  ever  too  hot  or 
too  cold,  ever  too  dirty  from  neglect,  or  too  damp 
from  much  washing.  He,  however,  bears  with 
his  tormentors  patiently,  finding  compensation 
in  hils  wages  and  the  commendation  of  his  su- 
periors. His  intercourse  with  passengers,  it  is 
noticeable,  is  almost  wholly  with  the  extremists. 
Not  that  he  Cultivates  such  company.  Far  from 
it.  He  is  not  eccentric  himself  and  does  not 
like  eccentric  people.  But  in  his  peregrinations 
they,  above  all  others,  lie  in  wait  for  him.  He 
cannot  escape.    He  can  only  dally. 

The  disposition  of  the  brakeman  is  accommo- 
dating. As  he  stands  beside  the  steps  of  his  car, 
assisting  passengers  to  enter  or  alight,  he  is  full 
of  benignity — a  man  of  information  and  prece- 
dents. His  position  is  apparently  a  sinecure, 
prosy  and  monotonous.  This  is  its  normal  state. 
There  are  times  when  his  patience  and  courage 
are  tried  to  the  utmost  by  vicious  passengers, 
and  while  he  ever  seeks  to  avoid  conflict,  he  is 
without  fear,  and,  if  necessary,  will  singly  attack 
a  mob  without  thought  as  to  the  result.  He 
fears  neither  pistols,  bludgeons  nor  knives,  but 
seizes  the  unruly  passenger  as  he  would  a  bag  of 
feathers,  and,  hurrying  him  to  the  platform,  hurls 
him  from  the  train. 

The  system  more  or  less  in  vogue  in  America 
of  making  the  brakeman,  to  a  certain  extent,  the 
guardian  of  the  rear  of  the  train  in  case  of  deten- 
tion, causes  him  to  be  an  important  factor  at 
such  times.     Consequently,  it  is  of  the  utmost 
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importance  that  he  should  have  good  judgment, 
be  energetic,  conscientious  and  quick  in  the  dis- 
charge of  his  duties. 


CHAPTEE    IV. 

THE   PHYSICAL   AND    EDUCATIONAL    REQUIREMENTS   OF 

THE    TRAIN    SERVICfl. 

The  railway  service  being  dependent  for  its  effi- 
ciency on  the  minute  and  orderly  performance  of 
physical  acts,  has  of  necessity  many  similarities 
to  the  military  service.  Conformity  to  rules  and 
obedience  to  orders  and  ability  to  carry  out  both 
rules  and  orders  are  the  essential  requirements 
of  every  employe. 

Before  a  man  enters  the  service,  therefore,  it  is 
necessary  to  ascertain  that  he  is  qualified  bodily 
and  mentally  to  perform  the  duties  which  will 
devolve  upon  him,  and  as  these  duties  have  the 
closest  relationship  to  the  safety  of  life  and  limb 
of  his  fellow  employes  and  the  patrons  of  the 
road,  as  well  as  to  the  safeguarding  of  property 
of  untold  value,  great  care  is  exercised  by  well 
organized  railways  to  see  that  no  one  enters  their 
service  or  remains  therein  who  does  not  attain  to 
a  set  standard  in  respect  to  his  physical  and 
mental  attainments.  Thus  persons  engaged  in  the 
train  service  must  have  such  clear  vision  that 
they  can  readily  see  and  distinguish  all  kinds  of 
visible  signals;  their  hearing  must  be  perfect; 

(56) 
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they  must  have  sufficient  strength  for  performance 
of  the  duties  of  the  position  they  are  to  fill ;  they 
must  be  so  robust  that  their  service  will  be  con- 
tinuous ;  they  must  be  able  to  speak  with  fluency ; 
they  must  have  sufficient  education  to  enable 
them  to  read,  write  and  use  the  primary  rules  of 
arithmetic,  and,  finally,  must  have  sufficient  native 
intelligence  to  understand  an  order  when  given 
orally  or  in  writing  and  carry  out  the  same. 

Perhaps  the  most  insidious  defect  not  easily  to 
detect,  and  sometimes  unconsciously  concealed,  is 
that  of  color  blindness. 

Details  relating  to  color  blindness  are  con- 
sidered of  vital  importance  in  connection  with 
the  operation  of  trains  in  all  the  countries  of  the 
world  where  railroads  are  known.  They  there- 
fore find  an  appropriate  place  here.  The  disease 
or  defect  known  as  color  blindness  is  defined  as 
partial  or  total  inability  to  distinguish  particular 
colors.  The  latter  manifestation  is  exceedingly 
rare.  Color  blindness  is,  in  many  cases,  hereditary. 
Frequently,  however,  it  is  caused  by  disease  or 
the  use  of  alcohol  or  tobacco.  It  is  also  occa- 
sioned by  overtaxing  the  eyes,  accidents,  a  sudden 
jar  or  similar  cause.  A  person,  therefore,  who 
has  good  eyesight  to-day  may  not  be  similarly 
blessed  to-morrow. 

Color  blindness  is  not  due  to  any  particular 
color  of  the  eyes,  and  those  who  are  thus  afflicted 
may  still  possess  good  eyesight  so  far  as  distin- 
guishing objects  is  concerned.  If  hereditary  it  is 
incurable,  but  in  other  cases  it  frequently  yields 
to  treatment.    The  disease  is  much  more  rare  in 
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women  than  in  men.  People  who  are  color  blind 
are  oftentimes  not  aware  of  the  fact,  i.  e.,  they 
are  not  conscious  that  other  people  do  not  see 
things  as  they  do.* 

Those  who  are  color  blind  are  oftentimes  very 
sensitive  about  it.  In  many  cases  man's  intelli- 
gence and  judgment  supply  the  deficiency  of  a 
defective  eyesight.  Dr.  Stillings  says,  as  a  word 
of  warning  to  those  who  are  testing  for  color 
blindness:  **It  is  a  well  known  fact  that  color- 
blind persons,  by  exercising  their  faculty  of 
judgment,  can  aid  their  want  of  sensibility  and 
so  conceal  their  defect  to  a  certain  extent.  They 
have  learned  the  names  of  colors  quite  as  well  as 
normal  sighted  people,  and  by  the  help  of  every 
outward  sign  they  have  acquired  a  certain  knowl- 
edge of  those  pigments  to  the  characteristic  tints 
of  which  they  are  blind. ' '  t 

Those  who  are  color  blind  ^^can  sort  and  place 
in  correct  order  a  series  of  shades  of  red  or  green 
much  better  and  more  quickly  than  the  normal 
eyed,  because  to  them  the  color  is  but  so  much 
light  and  dark.  A  color  blind  person  is  asked  to 
buy  a  skein  of  red  worsted  to  match  a  pattern. 
He  asks  the  attendant  in  the  store  for  red  worst- 
eds, and  selects  the  one  which  corresponds  in 
luminosity  with  his  pattern.    Such  a  test  appar- 


*  This  is  true  also  in  regard  to  those  who  are  afflicted  with 
astigmatism.  In  my  own  experience  I  was  unaware,  until  I  was 
forty  years  old,  that  everybody  did  not  see  objects  exactly  as  I 
saw  them.  The  discovery  that  my  eyesight  was  not  accurate  in 
this  particular  was  purely  accidental. 

t  * '  Color  Blindness ;  Its  Dangers  and  Detection, ' '  by  B.  Joy 
Jeffries,  M.  D. 
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ently  forbids  the  idea  of  any  chromatic  defect. 
But,  we  will  suppose  the  worsted  attendant  is 
away,  and  another,  who  is  also  color  blind,  hands 
over  the  greens  to  the  purchaser;  the  latter  will 
then  complacently  select  the  one  which  matches 
in  luminosity  with  his  red  pattern.  If  he  is 
green  blind,  he  will  select  a  lighter  green — if  red 
blind,  a  darker — than  his  pattern.  This  sensi- 
tiveness to  light  shade  has  enabled  color  blind 
painters  to  follow  their  profession  with  success, 
and  even  avoid  discovery,  until  accident  or  de- 
sign has  interchanged,  for  instance,  their  reds  or 
greens."*  The  unconsciousness  of  color  blind 
people  of  their  defect  illustrates  in  an  apt  way 
the  common  defects  of  temper  and  perception. 
Thus,  men  understand  a  thing  in  a  certain  way 
and  believe  others  who  differ  with  them  to  be 
stupid  or  ignorant  or  willful,  wherever  the  differ- 
ence is  inherent. 

Many  shades  of  difference  exist  in  regard  to  the 
peculiarities  of  color  blind  people.  Thus,  some 
see  certain  colors  perfectly  while  they  cannot  dis- 
tinguish others,  or,  at  best,  see  only  a  shade  of 
difference.  It  is  this  shade  of  difference  that 
deceives  them  into  believing  they  see  objects  as 
other  people  do,  and  renders  the  mere  appre- 
hension of  a  person  in  regard  to  a  color  not  at 
all  coi;iclusive.  To  be  certain  that  he  is  not  color 
blind,  it  must  be  demonstrated  by  comparison 
and  selection.  The  orbit  of  our  vision  is  exceed- 
ingly restricted.  Dr.  Jeffries,  in  his  admirable 
book,  says :  *  ^  Our  point  of  best  vision  on  the  retina 

*  Jeffries. 
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is  directly  in  the  center,  and  over  but  a  small 
space  here;  so  that,  to  see  an  object  distinctly, 
we  must  carefully  turn  the  eye,  to  keep  the  pic- 
ture on  this  portion.  In  looking  at  a  long  word 
on  a  page,  we  unconsciously  travel  along  it  to 
catch  all  the  letters.  If  we  keep  our  eye  fixed  on 
one  point,  and  move  a  letter  away  from  this 
point,  its  form  is  soon  lost,  and  we  fail  to  recog- 
nize it;  let  one  eye  be  closed,  and  the  other  fixed 
on  a  bright  red  object,  like  a  wafer,  held  before 
it;  when  moved  gradually  out  from  the  central 
field  of  vision,  the  wafer  Avill  decrease  in  bright- 
ness, and  finally  appear  black.  Its  form  we  may 
still  discern.  This  is  not  color  blindness.  When- 
ever the  retina  is  tired  out  with  one  color,  it  can 
only  perceive  the  complementary  one.  If  with 
one  eye  we  gaze  steadily  for  some  seconds  at  a 
bright  green  disk  on  a  white  ground,  and  then 
quickly  look  at  another  white  surface,  we  shall 
see  a  red  disk.  Gazing  fixedly  at  the  setting  sun 
when  a  deep  red,  and  turning  quickly  to  the  east, 
we  shall  see  a  rising  green  sim.  I  hardly  need 
say  this  also  is  not  color  blindness.  The  crystal- 
line lens  in  the  eye  becomes,  with  age,  harder, 
and*  of  a  yellowish  color — up  to  positive  black- 
ness. A\nien  opaque,  it  prevents,  of  course,  the 
passage  of  light  through  the  pupil;  it  is  called 
cataract.  This  opaque  lens  we  then  remove  from 
the  eye,  and  replace  it  by  a  strong  convex  lens  in 
the  spectacles.  This  is  not  true  color  blindness. 
Another  physiological  fact  in  relation  to  color 
perception  is  very  important,  and  seems  to  be 
generally  quite  unknowTi  or  neglected.     Around 
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the  point  of  best  vision  in  the  center  of  the  retina 
is  a  zone  where  we  perceive  all  of  the  three  so- 
called  base  colors — red,  green  and  violet.  Out- 
side of  this  there  is  another  zone,  in  which  we  have 
a  perception  of  only  two,  namely,  green  and 
violet ;  and  again,  beyond  this,  on  the  retina,  only 
blue  or  violet  is  perceived."  A  person  who  is 
color  blind  would  be  likely  to  paint  a  blue  sky 
pink  or  rose  color,  or  a  red  object  green,  or  a 
brown  house  olive.* 

Thomas  Young  and  Professor  Helmholtz,  who 
have  given  the  subject  of  color  blindness  most 
exhaustive  study,  describe  its  physiology  as  fol- 
lows :  ' '  There  are  in  the  eye  three  kinds  of  nerve 
fibers.  Stimulation  of  the  first  produces  the  sensa- 
tion of  red,  the  second  that  of  green,  and  of  the 
third  the  sensation  of  violet.  Objective  homo- 
geneous light  excites  these  three  kinds  of  fibers  in 
varying  degree  according  to  the  wave  lengths. 
The  red  perceptive  fibers  will  be  strongest  stimu- 
lated by  light  of  the  greatest  wave  length,  the 
green  perceptivfe  by  light  of  medium  wave  length, 
and  the  violet  perceptive  by  light  of  the  smallest 
wave  length.  Here  must  not  be  excluded,  but 
rather  accepted  in  explanation  of  a  series  of 
phenomena,  that  each  spectral  color  excites  all 
three  kinds  of  fibers — but  one  less,  the  others 
more  strongly.  Simple  red  strongly  stimulates 
the  red  perceptive,  less  the  other  two;  sensation, 

*  The  study  of  color  blindness  is  comparatively  recent.  Several 
books  have  been  written  on  the  subject.  The  first  case  which  at- 
tracted general  attention  was  that  of  an  English  chemist  named 
Dal  ton,  in  1794.  In  many  countries,  color  blindness  has  been 
denominated  *  *  Daltonism. ' ' 
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red.  Simple  yellow  stimulates  moderately  the 
red  and  green  perceptive,  feebly  the  violet ;  sensa- 
tion, yellow.  Simple  green  stimulates  strongly 
the  green  perceptive,  much  less  the  other  two; 
sensation,  green.  Simple  blue  stimulates  mod- 
erately the  green  and  violet  perceptive  fibers, 
feebly  the  red;  sensation,  blue.  Simple  violet 
stimulates  strongly  the  violet  perceptive,  feebly 
the  other  fibers ;  sensation,  violet.  Equally  strong 
stimulation  of  all  the  fibers  gives  the  sensation  of 
white  or  whitish  colors..  The  term  color  blind- 
ness indicates  a  genuine  blindness  to  one  of  the 
primary  colors.  In  this  way,  therefore,  we  dis- 
tinguish, according  to  the  kind  of  element  want- 
ing, three  classes  of  blindness — ^red  blindness, 
green  blindness,  violet  blindness.  Blindness  to 
red  is  due  to  the  absence  or  paralysis  of  the 
organs  perceiving  red.  Red  blindness  has,  then, 
but  two  fundamental  colors,  which,  adhering 
strictly  to  the  theory,  are  green  and  violet. 
Green  blindness  derives  its  origin  from  the 
absence  or  paralysis  of  the  perceptive  elements 
of  green.  The  green  blind  has,  therefore,  but 
two  fundamental  colors,  red  and  violet.  Violet 
blindness  (or  blue)  is  due  to  the  absence  or 
paralysis  of  the  elements  perceiving  violet.  The 
two  primitive  colors  of  the  violet  blind  are,  then, 
according  to  theory,  red  and  green. '  * 

As  to  exactly  how  color  blind  people  see,  Mr. 
William  Pole,  who  was  thus  aflBicted,  has  de- 
scribed his  experiences:  **In  the  first  place,  the 
color  blind  see  white  and  black,  and  their  inter- 
mediate or  compound  gray  (provided  they  are 
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free  from  alloy  with  other  colors),  precisely  as 
others  do.  Yellow  and  blue,  also,  if  unalloyed, 
we  see,  as  far  as  can  be  ascertained,  in  the  nor- 
mal manner.  But  these  two  are  the  only  colors 
of  which  we  have  any  sensation.  We  do  see  all 
such  things,  but  they  do  not  give  us  the  color  sen- 
sations correctly  belonging  to  them;  their  colors 
appear  to  us  varieties  of  the  other  color  sensa- 
tions which  we  are  able  to  receive.  Take  first 
the  color  red.  A  stick  of  red  sealing  wax  con- 
veys to  me  a  very  positive  sensation  of  color,  by 
which  I  am  perfectly  able  to  identify,  in  a  great 
number  of  instances,  bodies  of  this  hue.  But, 
when  I  examine  more  closely  what  I  really  do 
see,  I  am  obliged  to  come  to  the  conclusion  that 
the  sensation  I  perceive  is  not  one  that  I  can 
identify  separately,  but  is  simply  a  modification 
of  one  of  my  other  sensations,  namely,  yellow. 
The  appearance  of  green  to  the  color  blind  corre- 
sponds exactly  to  that  of  red.  Green,  in  its  true 
aspect,  is  invisible  to  them,  and,  consequently, 
when  neutral — i.  e.,  unmixed  with  any  other 
color — ^it  presents,  to  their  eyes,  the  appearance 
of  gray.  When,  however,  it  is  mixed  with  yel- 
low (and  most  of  the  greens  in  nature  are  yellow 
greens),  they  see  the  yellow  only,  but  diluted  or 
darkened  by  the  invisible  green  element;  and  in 
less  frequent  cases,  where  the  green  is  mixed 
with  blue,  they  see  the  blue  element  only  in  like 
manner.  It  is  therefore  easily  understood  how 
so  simple  a  defect  of  vision  gives  rise  to  a  com- 
plex series  of  symptoms.  Take  first  the  color 
red.    If  it  is  a  scarlet  variety,  as  the  majority  of 
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reds  are,  presenting  the  appearance  of  yellow  to 
the  color  blind,  they  may  naturally  confound  it  . 
with  the  latter  color,  as  well  as  with  orange,  with 
yellow-green,  and  with  brown,  all  of  which  cause 
to  them  the  same  sensation.  If,  on  the  other  hand, 
the  red  contains  a  predominance  of  blue,  it  may 
be  confounded,  on  the  same  principle,  with  blue 
or  violet.  If  it  is  a  neutral  red,  lying  between 
the  two,  it  will  be  confounded  with  black  or  gray. 
A  pale  pink,  though  very  distinctly  colored  to 
the  normal  eyed,  often  offers  so  little  color  to  the 
color  blind  as  to  be  mistaken  for  white  or  very 
light  gray.  The  same  explanation  will  apply 
to  green.  Its  yellow  varieties  may  be  com- 
pounded with  red,  orange,  yellow  and  brown;  its 
blue  varieties  with  blue  and  violet,  and  its 
neutral  hue  with  black  or  gray,  or,  if  pale,  with 
white. ' ' 

Those  who  cannot  distinguish  red  are  said  to 
exceed  all  others  in  the  ratio  of  four  to  one. 
Professor  Holmgren  says:     V'He  whom  we  call 

'■  color  blind  is  not,  correctly  speaking,  at  all  blind 
to  colors.  He  perceives,  in  the  main,  the  same 
kind  of  light  as  the  normal  observer,  but  sees  a 
part  of  it  in  another  manner.  In  the  system 
according  to  which  he  arranges  his  colors,  he  has 
fewer  kinds  than  the  normal  observer.  A  color 
blind  person  can  no  more  accustom  himself  to 
seeing  colors  as  the  normal  observer  does,  than 
the  red  blind  can  see  color  in  the  same  way  that 
the  green  blind  does,  or  conversely.     To  judge 

'Correctly  of  color  blindness,  and  the  various 
practical  questions  connected  with  it,  it  is  of  the 
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highest  importance  to  distinctly  observe  the  dif- 
ference between  the  manner  in  which  the  color 
blind  person  sees,  and  the  manner  in  which  he 
names  colors." 

From  statistics  gathered  from  the  examination 
of  ten  thousand  people,  it  was  found  that  four 
per  cent,  of  men  have  seriously  defective  eyes, 
so  far  as  their  ability  to  discern  red  and  green 
colors  from  each  other  is  concerned.  The  seri- 
ousness of  this  conjunction  is  apparent  when  we 
remember  that  the  danger  signals  of  many  car- 
riers are  red  or  green. 

Testing  for  color  blindness  is  required  by  many 
governments,  and  is  practiced  more  or  less  sys- 
tematically by  carriers,  of  their  own  volition. 
Attempts  to  legislate  in  regard  to  it  in  the  United 
States  have  met  with  much  opposition,  and  laws 
passed  to  enforce  examinations  of  those  con- 
nected with  the  train  and  signal  service  of  rail- 
roads have  in  some  cases  been  repealed  because 
of  the  opposition  of  railroad  employes.  This 
opposition,  however,  it  must  be  confessed,  serves 
rather  to  excite  than  allay  apprehension.  If  the 
defect  is  only  occasional  and  unimportant,  why 
oppose  Examination?  If  serious,  it  is  important 
to  other  employes,  as  well  as  those  who  travel, 
to  know  the  exact  risk  they  run.  If  other  devices 
than  colored  signals  were  possible,  the  dilemma 
might  be  overcome,  but  unfortunately  they  are 
not. 

Color  blindness  being  established  as  a  fact,  the 
question  naturally  occurs,  how  may  it  most  surely 
be  detected  I    By  taking  those  to  be  examined  to 
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the  different  signals  of  railroads  and  asking  them 
to  describe  them?  No.  It  must  be  done  scien- 
tifically. Otherwise,  those  who  wish  to  conceal 
the  fact  will  oftentimes  be  able  to  hide  their 
defect,  or  to  render  its  presence  questionable. 
Different  methods  have  been  suggested  by  scien- 
tists for  detecting  color  blindness  by  simultane- 
ous contrasts  of  different  colors,  such  as  the  use 
of  colored  shadows,  colored  glass,  colored  paper, 
colored  worsteds,  the  spectroscope,  and  other 
means. 

The  following  specific  rules  and  regulations  in 
regard  to  the  determination  of  physical  and  educa- 
tional qualifications  of  persons  who  can  fittingly 
be  employed  by  the  operating  department  of  rail- 
ways have  been  formulated  by  the  American  Bail- 
way  Association : 

RULES.* 

1.  The  qualifications  essential  in  certain  positions**  must  be 
determined  by  the  examinations  prescribed  by  these  rules.! 

2.  Application  Blank,  Form $,  must  be  used  by  candidates 

for  employment  and  by  those  selected  for  promotion. 

3.  Candidates  for  employment  or  selected  for  promotion  must 
pass  the  prescribed  examinations  and  tests  before  being  permitted 
to  enter,  except  temporarily,  upon  the  duties  of  the  position 
sought. 

4.  The  general  mental  characteristics  and  the  bearing  of  the 
candidate  must  be  noted  on  the  application  blank  by  the  examiner.  § 

5.  Re-examinations  may  be  ordered  at  any  time  by  proper 
authority. 

6.  Applications  will  be  approved  or  rejected  by  proper 
authority. 


♦  Adopted  April  5th,  1905. 

♦♦  These  positions  are  to  be  determined  by  each  road  in  accoid- 
ance  with  its  organization. 

t  Examinations  should  not  be  made  when  the  candidate  has  just 
come  in  from  a  run  or  been  subject  to  unusual  fatigue. 

t  Form  (A)  which  can  be  used  either  by  candidates  for  employ- 
ment or  for  promotion  is  recommended. 

S  Such  as :  conttdent ;  diffident ;  bright ;  dull ;  jquick ;  slow ;  etc 
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PHYSICAL  EXAMINATIONS. 

VISUAL. 

Qualifications. 
7.     Examinations  must  develop — 

a.     Sufficient  acuteness  of  vision  to  clearly  see  the  prescribed 

visible  signals. 
&.    Ability  to  clearly  distinguish  the  colors  of  the  prescribed 
visible  signals. 

7a.      ACUTENESS  OP  VISION. 

Requisites. 

CLASS  A. — ENGINEMEN,  FIREMEN,  CONDUCTORS,  TRAIN  BAGGAGEMEN, 
BRAKEMEN   AND  FLAGMEN   IN  ROAD  AND  YARD   SERVICE. 


EntraiiMto  S«rvic«. 


I J  in  one  eye  and  not 
less  than  |j  in  the  other; 
tested  without  glasses. 


IJ  in  one  eye  and  not 
less  than  i%  in  the  other; 
tested  without  glasses. 


Re-txanUnation  of  thoM  in 
th«  Sarvica. 


—  *in  one  eye  and 
not  less  than  —  in  the 
other;  tested  without 
glasses. 


CLASS    B. ^SIGNALMBNf,    SIGNAL   REPAIRMEN    AND    TELEGRAPHERS. 


Entranea  to  Sarvict. 


in  one  eye  and  not 
less  than  |J  in  the  other; 
tested  without  glasses. 


Proinotion. 


Not  less  than  U  in  one 
eye  and  not  less  than  |f 
in  the  other;  tested  with- 
out glasses. 


of 

tbaSorvico 


—  *in  one  eye  and 
not  less  than  — *in  the 
other;  tested  without 
glasses. 


CLASS  C. — OTHER  EMPLOYES  IN  THE  ENGINE,  TRAIN  OR  YARD  SERVICE, 
CAR  AND  ENGINE  INSPECTORS,  AND  BRIDGE  AND  TRACK  FOREMEN. 


Eotraaoa  to  Sarviaa. 


Not  less  than  |f  in  one 
eye  and  not  less  than  H 
in  the  other;  tested  with- 
out glasses. 


PraoMtioa. 


Not  less  than  |f  in  one 
eye  and  not  less  than  }( 
in  the  other;  tested  with- 
out glasses. 


Ra-amnination  afthaaaia 
tha  Sarviaa. 


— *in  one  eye  and 
not  less  than  — *  in  the 
other;  tested  without 
glasses. 


CLASS    D.^-CROSSING    WATCHMEN. 


EatraaeoliSirviao. 

]t  with  both  eyes  open , 
without  glasses. 


Ra-amninatiaii  af  tkoaa  is 
tlia  Sarvica. 


—  *  with  both  eyes 
open,  without  glasses. 


*  It  is  recommended  that  each  road  fill  the  blank  with  the  figures 
which  best  suit  its  conditions  and  the  requirements  of  its  medical 
examiner. 

t  Glass  B  should  include  station  agrents  when  they  are  required 
to  perform  the  duties  of  sigmalmen. 
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In  case  of  failure  of  a  candidate  for  re-examination  under  Class 
A,  or  for  entrance  to  service,  promotion  or  re-examination  under 
Classes  B,  C  and  D,  to  pass  the  tests  when  examined  without  glasses 
and  further  expert  examination  shows  that  with  glasses  the  tests 
can  be  met  satisfactorily,  the  acceptance  of  the  candidate  is 
optional. 

Equipment. 

1.  A  set  of  at  least  two  standard  cards  of  Snellen's  test  letters 
showing*  letters  of  various  sizes^  from  20  to  70  inclusive.  The  let- 
ters to  be  arranged  in  different  order  in  the  corresponding  lines  of 
each  card. 

2.  A  standard  reading  test  card  with  matter  printed  in  various 
type. 

3.  A  test  spectacle  frame  with  opaque  disc. 

Adjunct, 

The  following  may  be  used  if  desired — 

A  set  of  test  cards  showing  semaphores  in  various  positions. 

METHOD  OP  TESTING. 

Letter  Card  Test. 

Place  the  candidate  to  be  examined  so  that  he  will  not  face  a 
strong  light;  cover  one  of  his  eyes  with  opaque  disc  in  test  frame; 
place  one  of  the  cards,  at  a  distance  of  20  feet  from  him,  in  a 
clear  light,  but  not  in  direct  sunlight,  and  direct  him  to  read  the 
letters  on  certain  lines  as  selected  by  the  examiner,  including  the 
line  marked  20.  A  portion  of  the  test  card  may  be  covered  and  the 
candidate  required  to  read  the  remainder  of  the  line  of  letters,  or 
certain  letters  at  each  end  of  the  line  may  be  covered  and  the 
candidate  required  to  read  the  intervening  letters.  If  he  can  read 
the  letters  on  the  hue  marked  20  correctly,  substitute  another  card 
with  a  different  arrangement  of  letters  and  test  in  a  similar  man- 
ner. If  he  reads  the  letters  on  the  line  marked  20  on  both  cards 
correctly,  it  indicates  normal  vision.  If  he  cannot  read  the  letters 
on  the  line  marked  20  direct  him  to  read  the  lines  above  20  suc- 
cessively until  a  line  is  found  which  he  can  read. 

Record  in  fractions  the  acuteness  of  vision  as  determined,  the 
numerator  being  20  (the  distance  at  which  the  card  is  placed)  and 
the  denominator  the  number  on  the  card  showing  the  smallest  sized 
letters  rnat  he  has  read  correctly.* 

*  If  the  leliers  on  the  line  marked  20  can  be  read  with  each  eye 
separately  the  record  should  show  20-20.  If  the  letters  on  the  line 
marked  20  cannot  be  read,  and  the  letters  on  the  line  marked  30 
can  be  read,  the  record  should  show  20-30.  If  the  letters  on  the 
line  marked  30  cannot  be  read,  but  those  on  the  line  marked  40  can 
be  read,  the  record  *fehould  show  20-40.  If  the  letters  on  the  line 
marked  40  cannot  be  read,  but  those  on  the  line  marked  50  can  be 
read,  the  record  should  show  20-50.  If  the  letters  on  the  line 
marked  50  cannot  be  read  but  those  on  the  line  marked  70  can  be 
read,  the  record  should  show  20-70. 
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Bepeat  this  test  with  the  other  eye  and  record  the  results. 

Mistakes  of  not  more  than  three  letters  on  the  20  line;  two  let- 
ters on  the  30  line,  and  one  letter  on  the  40  line  will  be  considered 
as  a  satisfactory  reading.    Other  lines  must  be  read  without  error. 

If  the  results  of  the  tests  are  not  conclusive  to  the  examiner  he 
will  refer  the  case  to  the *  for  decision. 

Reading  Card  Test. 

Direct  the  candidate  to  read  certain  letters  or  sentences  from 
the  standard  reading  test  card  and  record  the  smallest  size  of  print 
read  correctly  at  the  ordinary  distance  of  from  14  to  18  inches.  A 
portion  of  the  test  card  may  be  covered  and  the  candidate  required 
to  read  the  remainder  of  the  paragraph.  The  candidate  should  be 
able  to  read  the  print  in  paragraph  No.  2  of  the  Standard  Card  to 
pass  the  test  satisfactorily.  This  test  should  be  made  without 
glasses  except  at  the  age  or  under  other  conditions  where  the  use 
of  glasses  is  permitted. 

If  the  results  of  the  tests  are  not  conclusive  to  the  examiner  he 
vdll  refer  the  case  to  the *  for  decision. 

76.      COLOR-PERCEPTION. 

Equipment. 

One  set  of  Holmgren's  colored  worsteds,  as  simplified  by  Dr. 
Wm.  Thbmson,  tagged  for  reference  by  lettering  a,  b  and  c  and 
numbering  1  to  40. 

Group  Af  containing  the  light  green  skein  A,  the  similar  shades 
numbered  1,  3,  5,  7,  9,  11,  13,  15,  17  and  19,  and  the  confusion 
shades  numbered  2,  4,  6,  8,  10,  12,  14,  16,  18  and  20. 

Group  Bf  containing  the  rose  skein  B,  the  similar  shades  num- 
bered 21,  23,  25,  27  and  29,  and  the  confusion  shades  numbered 
22,  24,  26,  28  and  30. 

Group  C,  containing  the  red  skein  C,  the  similar  shades  numbered 
31,  33,  35,  37  and  39,  and  the  confusion  shades  numbered  32,  34, 
36,  38  and  40. 

Adjunct. 

The  following  may  be  used  if  desired — 

A  lantern  showing  a  number  of  colored  lights  which  can  be 
varied  in  size  and  intensity. 

METHOD  OP  TESTING. 

Holmgren  Test. 

Place  the  whole  number  of  colored  worsteds  on  a  table  in  good, 
clear  daylight.  Put  the  test  skein  ^  at  a  distance  of  about  two 
feet  from  the  other  colors  and  ask  the  candidate  being  examined 
to  select  from  the  heap  of  colors  all  that  look  to  him  like  the  test 


*  To  be  filled  in  by  each  road  in  accordance  with  its  org-anization. 
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skein,  and  place  them  beside  it.  Have  him  understand  that  he  is 
not  expected  to  find  an  exact  match  for  the  test  skein,  but  that  he 
is  to  choose  all  the  colors  that  appear  to  him  of  the  same  general 
color  as  the  test  skein,  both  those  that  are  ligHter  and  those  that 
are  darker  in  shade.  If  he  does  not  easily  understand  what  is 
wanted,  let  the  examiner  himself  select  the  colors;  then,  having 
returned  them  to  the  general  heap  and  mixed  them  thoroughly  with 
the  res^  of  the  '6olors,  let  him  call  on  the  candidate  being  examined 
to  repeat  the  selection.  This  demonstration  will  not  enable  a 
candidate  who  is  defective  in  his  color  perception  to  select  the 
colors  correctly,  and  he  may  pick  out  as  looking  to  him  like  the 
test  skein  A  some  greens  and  also  some  of  the  gray  or  brown  con- 
fusion colors,  which  will  appear  to  him  of  the  same  general  color 
as  the  test  skein,  only  varying  from  it  in  shade.  Beeord  on  the 
form  the  numbers  on  the  tags  of  the  colors  incorrectly  selected 
as  being  similar  to  the  test  skein  A,  and  also  note  whether  the  se- 
lection is  prompt  or  hesitating,  by  writing  the  letter  **P"  or 
"H*'  on  the  line  opposite  each  of  the  names  of  the  colors  as 
printed.  Return  all  the  colors  to  the  heap  and  mix  them  together, 
then  place  the  test  skeins  B  and  C  successively  apart  from  the 
rest  and  have  the  candidate  being  examined  select,  as  before,  all 
the  colors  that  look  to  him  like  each  skein,  and  record  the  results 
as  for  skein  A, 

No  names  should  be  mentioned  in  connection  with  any^color  in 
the  above  worsted  tests,  which  should  be  based  only  on  a  compar- 
ison of  colors. 

If  the  candidate  being  examined  selects  as  looking  like  the 
green  test  skein  A  any  of  the  reds,  or  as  looking  like  the  rose  test 
skein  B  any  of  the  greens,  the  candidate  shall  be  rejected. 

If  the  candidate  for  employment  selects  some  of  the  grays  or 
browns  as  looking  like  the  green  test  skein  A,  or  some  of  the 
grays,  blues  or  violets  as  looking  like  the  rose  test  skein  B,  the 
candidate  shall  be  rejected.  If  a  candidate  for  promotion  or  re- 
examination makes  such  a  selection,  full  report  should  be  made 
and  referred  to  the *  for  decision. 

The  selection  by  the  candidate  of  one  of  the  ''colors  of  confu- 
sion*' (even  numbers  2  to  20)  as  matching  test  skein  -4,  indicates 
color  blindness.  The  failure  to  do  this,  but  a  manifest  disposition 
to  do  so,  indicates  feeble  color  perception ;  making  correct  selection 
to  match  test  skein  B,  having  failed  to  match  test  skein  A,  incom- 
plete color  blindness  is  indicated.  But  should  he  in  this  test  select 
the  purple,  the  green  and  gray  shades  also,  or  one  of  them,  com- 
plete green  blindness  is  indicated.  The  test  with  skein  C  (which 
is  applied  only  to  those  who  are  color  blind  as  to  green  or  red) 
should  be  continued  until  the  candidate  under  examination  has 
selected  the  specimens  of  or  a  greater  part  of  the  skems  belonging 


*  To  be  filled  in  by  each  road  in  accordance  with  its  organization. 
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to  this  color,  or  else  one  of  several  "colors  of  confusion''  (even 
skeins  32  to  40).  In  this  test  red  blindness  is  proven  hj  the  selec- 
tion, besides  the  red  shades,  of  olive  green  and  dark  brown  shades 
of  a  darker  quality  than  the  red  test  skein.  Green  blindness  is 
proven  by  the  selection  of  similar  confusion  colors,  but  of  a  quality 
lighter  than  the  red  test  skein. 

AURAL. 
Qitalifications, 

8.  Examinations  must  develop  ability  to  hear  distinctly. 

Equipment, 

Adjunct, 

The  following  may  be  used  if  desired — 
A  ratchet  acoumeter. 

METHOD  OP  TESTING. 

Place  the  candidate  at  a  distance  of  20  feet,  with  one  ear  toward 
the  examiner;  have  him  close  the  ear  furthest  from  the  examiner 
by  placing  the  finger  over  it,  then  let  him  repeat  aloud  the  words 
or  numbers  spoken  in  a  conversational  tone  by  the  examiner  and 
record  the  distance  in  feet  at  which  they  can  be  repeated  correctly. 
Have  him  turn  the  other  ear  toward  the  examiner  and  repeat  the 
test. 

Candidates  for  employment  will  not  be  accepted  unless  able  to 
hear  ordinary  conversation  the  full  distance  of  20  feet. 

No  candidate  for  promotion  or  re-examination  can  be  considered 
to  have .  sufficient  acuteness  of  hearing  who  is  unable  to  repeat, 
with  his  eyes  closed,  words  or  numbers  spoken  in  an  ordinary  con- 
versational tone  of  voice  at  a  distance  of  10  feet. 

9.  Be-examinations   for   acuteness  of   vision,   color   perception 

and  hearing  shall  be  made  at  periods  of  not  less  than  * 

years. 

10.  If  upon  re-examination  for  acuteness  of  vision,  color  per- 
ception or  hearing  an  employe  who  has  been  at  least  * 

years  in  the  service,  shall  fail  to  pass  the  prescribed  tests,  if  he 
80  desire,  he  may  be  accorded  a  field  test  under  service  conditions. 
If  he  is  able  to  pass  the  field  test  successfully,  and  upon  the  ap- 
proval, after  examination,  by  the  company's  oculist,  he  may  be 
retained  in  the  service. 

OTHER  PHYSICAL  EXAMINATIONS. 
Qualifications, 

11.  Examinations  must  develop — 

a.     Sufficient  strength  for  the  performance  of  the  duties  of 

the  position. 
6.     Evidence  of  generally  satisfactory  physical  condition. 
c.    Ability  to  speak  without  serious  impediment. 


To  be  filled  hi 'by  each  road  to  suit  its  own  requirements. 
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12.  The  examiner  must  record  the  following  on  the  application 
blank — 

Age, 

Height, 

Weight, 

Complexion, 

Color  of  eyes. 

Color  of  hair. 

Race  and  nationality  of  the  candidate. 

13.  The  *  may  be  required  to  make  the  physical  exam- 
inations to  develop  the  necessary  qualifications  of  candidates  as 
prescribed  by  Rule  11. 

Note. — The  following  recommendations  of  the  Academy  of  Rail- 
way Surgeons  are  presented  as  information. 

DISQUALIFYING  DEFECTS. 

1.  Applicants  with  trachoma  or  other  inflammatory  conditions 
of  the  eyes  or  with  chronic  discharges  from  the  ear  are  disqual- 
ified. 

2.  Varicose  veins  of  both  legs,  or  marked  varicosity  in  one  legr; 
phleibitis;  skin  diseases,  especially  eczema,  or  even  a  strong  ten.- 
dency  to  it;  loss  of  thumb,  or  loss  of  two  fingers  of  one  hand, 
disqualify  the  first  class  (Class  A),  and  station  baggagemen  and 
switch  tenders  in  the  second  class  (Class  C),  while  crossing  flag- 
men, agents,  operators,  section  foremen,  bridge  foremen,  watch- 
men and  railroad  crossing  flagmen,  may  be  accepted  with  loss  of 
thumb  or  loss  of  two  fingers  of  one  hand.  Hernia  disquallti'^.s  both 
classes. 

3.  Unmistakable  evidence  of  chronic  alcoholism  disqualifies  both 
classes. 

4.  Acute  gonorrhoea  and  the  primary  and  secondary  manifesta- 
tions of  syphilis,  traumatic  and  pathologic  bubo,  disqualify  both 
classes  as  long  as  the  symptoms  are  apparent. 

5.  Orchitis;  epididymitis;  hydrocele;  undescended  testicle; 
malignant  tumors;  recurring  appendicitis;  old  depressed  fractures 
of  the  skull,  or  any  fracture  followed  by  head  symptoms;  spinal 
injuries;  epilepsy;  antero-posterior  curvature;  severe  injuries  of 
the  back;  tuberculosis;  marked  scrofulous  cachexia;  aneurism; 
necrosis;  acute  and  chronic  cystitis,  disqualify  both  classes. 

6.  Synovitis;  arthritis;  floating  cartilage  and  impaired  mobility 
of  joints  disqualify  the  first  class  and  all  of  the  second  class, 
except  agents  and  operators,  who  may  be  accepted  if  inflammation 
has  long  since  subsided  and  the  affected  joints  be  free  from  pain. 

7.  From  a  medical  standpoint,  diabetes;  chronic  rheumatism  and 
gout;  chronic  diarrhoea;  chronic  hepatic  disorders  attended  with 
jaundice  or  those  that  are  disabling  in  their  nature;  hepatic,  car- 
diac or  renal  dropsy;  asthma;  hsemoptisis;  tuberculosis;  valvular 
disease  of  the  heart;  angina  pectoris;  evidences  of  organic  disease 
of  brain  or  spinal  cord;  insolation;  inveterate  neuralgia  of  the 
larger  nerves,  disqualify  both  classes. 

8.  No  applicant  who  has  lost  an  arm,  leg  or  hand  shall  be  ac- 
cepted for  any  position  whatever  except  by  special  arrangement 
with   the   Superintendent,   Claim   Department  and   Chief  Surgeon. 

9.  Under  the  head  of  disqualifying  defects,  surgeons  will  be 
careful  to  note  any  physical  defects  that  would  impair  the  useful- 
ness of  the  applicant;  that  would  be  more  or  less  aggravated  by 
the  service,  or  that  would  contribute  to  the  prolongation  of  disa- 
bility in  case  of  injury. 

*  The  Company's  surgeon  or  medical  examiner. 
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10.  In  order  to  prevent  fraud  in  subsequent  claims  for  personal 
injury,  a  careful  record  must  be  made,  in  the  proper  place,  of 
physical  defects  which  do  not  impair  the  usefulness  of  tne  appli- 
cant; that  would  not  be  aggravated  by  the  service  or  that  would 
not  contribute  to  the  prolongation  of  disability  in  case  of  injury. 

11.  In  case  the  applicant  does  not  furnish  a  certificate  that  he 
has  been  successfully  vaccinated  within  three  years,  he  should  be 
vaccinated. 

EDUCATIONAL  EXAMINATIONS. 

QUALIFICATIONS. 

14.  Examinations  of  candidates  for  employment  as  enginemen, 
conductors,  train  baggagemen,  flagmen,  signalmen,  signal  repair- 
men, telegraphers  and  bridge  and  track  foremen,  or  of  employes 
selected  for  promotion  to  those  positions  must  develop — 

a.    Ability  to  read. 

5.  Ability  to  write. 

c.  Knowledge  of  the  primary  rules  of  arithmetic  when  the 
duties  of  the  position  require  their  use. 

d.  Evidence  of  necessary  intelligence,  and  sufficient  knowl- 
edge of  the  language  used  in  the  rules  to  clearly  under- 
stand their  meaning. 

METHOD  OF   EXAMINATION.* 

15.  The  candidate  will  be  required — 

a.     To  read  aloud: 

1st.     From  book  of  rules. 

2d.      Written  matter  in  various  handwritings. 

3d.      Time  from  time-table. 

4th.    Time  from  a  watch  or  clock. 

6.  To  write: 

1st.  Names  of  various  occupations  of  railroad  service. 
2d.  Names  of  some  of  the  stations  on  the  road,  and 
the  time  some  train  arrives  at  those  stations. 

c.  To  work  given  examples  in: 
1st.     Addition. 

2d.      Subtraction. 
3d.      Multiplication. 
4th.     Division. 

d.  To  indicate  intelligence  and  knowledge  of  language  by: 
1st.  Replying,  either  orally  or  in  writing,  to  questions 
of  a  general  character. 

2d.  Explaining  the  meaning  and  application  of  one  or 
more  rules  prescribing  the  duties  of  the  position  sought. 


*  Any  of  these  tests  may  be  omitted  when  known  to  be  unnec- 
cessary. 


74 


OPERATING  T BAIN 8 


1. 
o 

3. 


4. 


5. 


6. 


Form  (A). 
LONDON   AND   PARIS   RAILWAY   COMPANY. 

APPLICATION  FOB    Pmployinentas  | 

(Promotion  to      J 

Name  in  full 

Date  of  birth Place  of  birth 

Name  of  wife,  if  living  (if  unmarried,  so  state) 

Residence 

(City,  street  and  number.) 

Name  of  father  and  mother,  if  living 

Residence 

(City,  street  and  number.) 
If  unmarried  and  parents  are  not  living,  name  and  address  of 

nearest   relative 

Names  and  addresses  of  any  persons  dependent  on  you  for 
support  or  to  whose  support  you  are  contributing 


7.  Give  record  of  your  services  for  last  five  years,  giving  each 
year  in  regular  order  down  to  date.  State  what  railroad 
experience,  if  any,  you  have  had,  giving  names  of  roads,  in 
what  capacity  employed  and  length  of  service  on  each  road. 
If  you  have  not  previously  been  employed  by  a  railroad 
company,  state  by  whom,  when,  where  and  how  employed. 


RaiMvfRaiWader 
otlMr  Eaplayvr. 

Town  or  City 
at  which 

Nam* 
Stat*. 

■TtSMI  aOOrMS  OT 

cnpwyMr. 

What  was 

yow 

Occupatiaa? 

Bataywi 
thairSw-. 

Data  yaa 
laftthMr 

Sci  vica. 

::::::!;::::::::;;::;:::: 

' 1 

1 i 

8.     Have  vou  ever  been  injured!    If  so,  when  and  at  what  placet 

How  did  it  occur  ? 

Extent  of  injuries 

9.     Do  you  use  intoxicating  liquors  ? 

If  so,  to  what  extent  ? 

ADDITIONAL   QUESTIONS    TO   BE    ANSWERED    BY 
CANDIDATE    FOR    EMPLOYMENT. 

10.  If  employed  at  present,  by  whom? 

No Street ,  Town  or  City ,  State  of 

In  what  capacty  are  you  employed? 

11.  If  not   employed   at   present,   why   did   you   leave   your   last 
place? 

12.  Have  you  ever  been  in  the  employ  of  the 

(London   &   Paris) Railway   Company  before?     If   so, 

state  when,  in  what  capacity,  on  what  Division,  and  cause 
of  leaving ,. 
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13.  Have  you  ever  before  made  application  for  employment  and 

been  subjected  to  a  physical  examination? 

If  so,  when where and  by  whom 

was   examination   made  ? 

Were  you  accepted  or  rejected! 

1 4.  My  hearing  is ,  and  eyesight ,  and  I 

able  to  distinguish  colors. 

ADDITIONAL    QUESTIONS    TO    BE    ANSWERED    BY 
CANDIDATE    FOB    PROMOTION: 

10.  Date  of  entering  this  company's  service 

1 1 .  Present  position 

V2.     What  previous  examinations  have  you  been  subjected  to  and 

what  were  the  results? 


Sign  here 

My  present  address  is 

Dated  at this day  of 19 ...  . 

NOTE. — The  answers  to  the  foregoing  questions  must  he  in  the 
handwriting  of  the  candidate  for  employment  or  promotion  avd 
must  be  signed  by  the  candidate  in  the  presence  of  the  Examiner. 

EDUCATIONAL   TEST   RECORD. 

(To  be  made  by  Examiner.) 

Of Candidate  for * 

as on Division 

He  is a  graduate  of having  taken  the course. 

He  attended school years,  studied 

advancing  as  follows 

In   reading,   writing,   arithmetic   and   knowledge   of   the   language 

used  in  rules  he  is qualified  for  the  position  sought. 

In  general  mental  characteristics  and  bearing  he  is 

(Signature) 

Examiner. 

PHYSICAL    TEST    RECORD. 

(To  be  made  by  Examiner.) 

Of candidate  for * 

(Name  to  be  written  here  by  the  candidate  in  the  presence  of 
the  Physical  Examiner.) 

as on Division. 

Age. ....  .years.      Height feet inches.     Weight lbs. 

Complexion Color  of  Eyes Color  of  Hair 

Race    and    Nationality 

*  Employment  or  promotion. 
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ACUTKNKSS    OF    VISION 


CARD  TEST.         READING  TEST 


Right  Eye,^-^ 
Left  Eye,^9. 


COLOR  FBRCePTION 


Rteord  "O.K."alM"P."or  "H." 
on  Mch  liM  for  prMiMt  or  booHating; 
or,  H  fho  condidato  m  rojoctad.olMV 
tko  MiMboro  of  okoin  incarroetljr 
soloctod. 


For  Green 
For  Rose . 
For  Red. 


HBAIIINQ 

1  ConTeroa- 
tion 

Right  Ear. 
Left  Ear, 

. . .  feet 
....    feet 

Rate  of  Pulse of  Respirati 

on 

NAME. 

DATE. 

What  diseases  has  he 

suffered  from? 

Has  he  ever  suffered  from  hernia f What  form? 

Its  present  condition  ? 

Has  he  ever  suffered  from  injury?. . .  .If  so,  what  and  whenf . . . . 

Is  he  the  subject  of  any  deformity,  from  injury  or  otherwise! 

If  so,  note  here  and  on  skeleton  diagrams  opposite - 

Has    he    any    present 
source  of  disability  in 


(Applicants  shonid  be  strip- 

Sed  for  this  examination, 
lote  with  care  varicose  yeins, 
enlarged  joints  and  anything 
tending  to  produce  or  pro- 
long disability.) 


'Heart Joints 

Veins Feet  and  Legs 

Hands  and  Arms. . . .  Spine 

Lungs  

Does  he  use  intoxicating  liquors? 

Is  his  appearance  that  of  a  temperate  man? 

Has  he  had  small  pox or  been  recently  vaccinated?. . 

First-class 

Average      r 

Defective    J 
(Signature) 


He  is  physically  a 


su])ject  for  position  as, 


Examined  at 
Date 


Examiner. 


REMARKS. 
(Anything  lacking  space  above  should  be  added  here.) 


~  Locate  any  defects  or  deformities  on  the  above  diagrams. 
(77) 
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Water  closets,  privies,  drains  and  sewers  must 
be  kept  clean  and  disinfected. 

Passenger  cars  must  be  heated,  ventilated, 
cleansed  and  disinfected  under  well  considered 
rules. 

Drinking  water  must  be  guarded  from  contam- 
ination. 

Clotliing,  linen  and  upholstery  must  be  cleaned, 
aired  and,  when  necessary,  disinfected. 

Passengers  aflBicted  with  contagious  diseases 
must  be  properly  quarantined  and  such  other 
steps  taken  to  prevent  the  spread  of  disease  as 
may  be  necessary. 

The  subject  is  a  scientific  one  and  far-reaching 
withal.    I  point  out  its  importance  here  merely. 

It  receives  more  and  more  the  earnest  thought 
of  railway  managers.  Many  companies  think  the 
matter  of  suflScient  importance  to  justify  a  bureau 
whose  sole  duty  it  is  to  look  after  the  matter. 
The  subject  is  a  growing  one.  Each  day  sees 
some  advance  in  our  methods  and  appliances. 

Thus,  the  primitive  way  of  ventilating  cars  by 
opening  windows  is,  little  by  little,  giving  place 
to  scientific  contrivances;  the  dangerous  and 
otherwise  objectionable  car  stove  gives  way  to 
steam  or  hot  water;  the  oil  lamp  to  gas  or  elec- 
tricity, and  so  on.  The  service  is  in  a  transition 
state.  However,  this  will  doubtless  always  be 
its  condition.  The  striving  for  something  better 
will  never  end  as  long  as  men  have  brains  and 
can  make  money  by  utilizing  them.  The  appli- 
ances of  to-day,  which  seem  very  fine  to  us,  will 
be   supplanted  by  something  better  to-morrow. 
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The  aim  of  owner  and  manager,  here  as  else- 
where, is  perfection,  so  far  as  revenues  render 
this  possible. 


CHAPTER    VI. 

REGULATION    OF    TRAINS. 

The  machinery  by  which  trains  are  managed 
is  a  subject  of  more  or  less  speculation,  even  to 
railroad  men.  The  secrets  of  the  time  table  or 
seluHlule  by  which  they  are  moved  are  profound, 
and  to  many  impenetrable. 

How  officials  handle  trains,  how  watch  them  as 
they  wind  in  and  out,  how  adjust  so  nicely  the 
time  of  their  arrival  at  meeting  points,  how  keep 
them  all  in  motion,  regulate  their  speed,  and  give 
to  each  the  exact  consideration  its  importance 
merits,  are  questions  only  a  few  fully  under- 
stand. We  know  that  somewhere  there  is  a 
mysterious  chart,  on  which  at  intervals  the 
sui)erintendent  works;  that  upon  this  he  fixes 
the  time  trains  shall  start,  when  they  shall  reach 
their  destinations,  their  character,  speed,  stopping 
places  and  meeting  points.  Some  of  us  have  had 
^  surreptitious  glimpses  of  this  wonderful  chart 
through  partly  closed  doors,  but  our  view  has 
been  obstructed  and  our  faculties  of  observation 
clouded  by  the  presence  of  the  austere  superin- 
tendent, who  paces  the  room  with  measured 
stride,  or  bends  over  his  work,  pencil  in  hand, 
with  absent  air  and  corrugated  brow,  like  one 

(82) 
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who  struggles  with  a  problem  dire  and  difficult. 
We  have  noted  with  awe  the  hieroglyphics,  preg- 
nant with  meaning,  covering  the  broad,  white  sur- 
face of  the  mysterious  chart ;  the  stations  printed 
in  big,  fat  letters  of  varying  size,  and  evidently 
deriving  a  good  deal  of  importance  from  that 
fact;  the  broad  lines  of  different  colors  that  tra- 
verse its  face;  the  faint,  irregular  lines  running 
here  and  there,  seemingly  without  object,  begin- 
ning and  ending  in  space,  feeble,  inconsequential 
and  indefinite,  like  disconnected  dreams  or  half 
completed  thoughts.  While  we  surmise  that 
these  faint  lines  forecast  trains  (organized,  har- 
monious and  forceful  action),  and  that  each  line 
represents  a  completed  idea,  we  do  not  know  how 
these  ideas,  clothed  in  this  symbolical  language, 
are  to  be  arranged  and  grouped  in  the  printed 
schedule. 

Sometimes  twine  or  thread  of  different  colors 
is  used  in  making  up  the  table  of  trains,  instead 
of  pencil  marks.  In  such  cases  one  color  may 
stand  for  a  passenger  train,  another  color  for  a 
freight  train,  and  so  on.  If  the  track  is  used  by 
trains  belonging  to  different  companies,  still 
other  colors  may  be  used.  In  preparing  the 
chart,  a  large  sheet  of  drawing  paper  is  stretched 
on  a  smooth  surface  and  mounted.  The  chart  is 
ruled  with  horizontal  lines,  each  line  represent- 
ing a  station  or  siding,  the  name  of  the  station 
or  siding  being  printed  at  the  end  of  the  line. 
Heavy,  perpendicular  lines  represent  the  hours, 
the  number  of  the  hour  being  printed  at  the  top 
of  each  line.     Thus,  twelve  at  midnight  will  be 
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marked  at  the  top  of  the  first  perpendicular  line, 
the  twenty-four  liours  following  in  their  order. 
Between  the  hour  lines  ten-minute  intervals  will 
be  indicated  by  lighter  lines,  and  between  these 
again  five-minute,  two-minute  or  one-minute  in- 
tervals, as  may  be  desired.  A  passenger  train, 
we  will  say,  with  a  running  time  of  thirty  miles 
an  hour,  leaves  one  terminus  of  the  road  (New 
York,  for  example)  at  9  a.  m.  A  red  thread  rep- 
resents it.  This  thread  is  attached  to  a  pin  which 
is  inserted  in  the  horizontal  line  for  New  York  at 
the  9  a.  m.  mark.  If  the  train  runs  without  stop- 
ping for  fifteen  miles,  another  pin  is  inserted  in 
the  line  representing  the  station  at  which  the 
first  sto])  is  made  at  9 :80  a.  m.  If  the  train  stops 
at  this  station  ten  minutes,  another  pin  is  in- 
serted in  the  same  station  line  at  the  crossing  of 
the  line  re])resenting  9:40  a.  m.  The  thread  is 
stretched  along  the  station  line  to  this  and  again 
fastened,  then  stretched  to  the  next  stopping 
place,  and  so  on.  All  trains  are  indicated  in  a 
similar  manner.  Thus,  the  time  chart  when 
finished  looks  like  a  piece  of  fancy  lace  work'. 

While  anyone  may,  without  much  labor,  be- 
come acciuainted  with  the  charts  the  superintend- 
ent uses  in  arranging  his  table  of  trains,  no  one 
can,  without  long  association  with  his  duties  and 
responsibilities,  understand  the  nice  distinctions 
that  govern  him  in  his  work.  The  schedule,  how- 
ever, presents  many  features  that  never  change, 
or  at  least  seldom.  Thus,  certain  passenger 
trains  are  like  the  staple  articles  the  grocer 
keeps,  whether  profitable  or  not.    The  most  triv- 
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ial  change  in  their  organization  or  time  precipi- 
tates upon  the  management  the  indignation  and 
sharp  criticism  of  the  community.  Its  discomfit- 
ure finds  expression  in  petitions,  sarcastic  newspa- 
per articles,  mass  meetings,  waiting  committees 
and  such  other  devices  as  seem  most  likely  to  stir 
up  the  officials. 

Aside  from  this  stable  feature,  the  amount 
and  nature  of  the  traffic,  its  source  and  direc- 
tion are  governing  factors  in  constructing  the 
time  table.  All  such  considerations  have  to  be 
revigwed  over  and  over  again,  as  new  schedules 
are  constructed.  It  is  probable  that  the  move- 
ment of  freight  involves  by  far  the  greatest  at- 
tention upon  the  part  of  those  having  charge  of 
the  traffic  of  railroads,  but  the  passenger  business 
on  many  lines  necessitates  the  most  constant  and 
intelligent  thought.  The  number  of  passenger 
trains  run  is  seldom  reduced,  but  new  trains  are 
often  added,  as  the  business  of  our  railroads  is 
steadily  growing.  The  standard  passenger  trains 
move  to  and  fro  year  after  year,  almost  with  the 
monotony  of  a  pendulum,  until  they  in  time  come 
to  have  a  fixed  name  and  character  along  the  route, 
and  people  speak  of  them  as  they  do  of  the  sun 
and  moon  or  other  unalterable  things. 

Many  freight  trains  also  are  classed  as  staple. 
They  comprise  those  necessary  to  do  the  current 
business  of  the  road.  Like  passenger  trains, 
they  may,  at  certain  seasons  of  the  year,  present 
a  beggarly  appearance,  but  as  they  are  necessary 
to    the    convenience    of    the    community,    they 
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*?.scape  the  reductions  that  overtake  other  unpro- 
ductive trains. 

Many  things  that  I  might  mention  have  to  be 
considered  in  making  a  time  table.  Thus,  close 
connections  at  junctions  with  other  roads  is  re- 
quired by  travelers.  This  phase  of  the  subject 
tries  the  patience  and  ingenuity  of  officials  to  the 
utmost  in  many  instances.  All  of  us  feel  grate- 
ful for  being  able  to  make  quick  connections  at 
the  junctions  on  our  route,  but  few  of  us  stop  to 
realize  that  this  happy  circumstance  is  often- 
times the  result  of  much  contention  among  the 
officials  of  the  lines  interested,  of  many  longhand 
angry  communications,  great  bitterness  of  feel- 
ing, closed  finally  by  concessions  and  counter 
concessions.  Oftentimes  the  connection  with 
other  lines  is  made  at  the  end  of  the  road.  In 
this  case,  as  in  others  of  a  like  nature,  it  is  of  the 
greatest  importance  that  trains  shall  reach  the 
connecting  point  at  the  right  minute.  When 
trains  shall  start  upon  their  journey,  however,  is 
largely  a  local  question,  to  be  considered  in  con- 
nection with  other  local  questions. 

The  economical  management  of  railways  re- 
(juires  that  the  schedule  .shall  provide  only  for 
th(;  minimum  number  of  regular  trains.  Others 
may  be  added  as  business  requires.  The  following 
illustration  shows  a  diagram  of  the  chart  used  in 
making  a  time  card  for  a  single  track  road.  The 
diagonal  lines  represent  regular  trains ;  the  dotted 
lines  a  special  train,  i.  e.,  one  not  provided  for  on 
the  time  table.  The  stations  opposite  where  the 
lines  intersect  each  other  represent  the  meeting 


TIME  TABLE  CHART 

The  sheet  or  dlasram  llluatrated  below  la  a  chart  used  It 
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points  of  trains.  The  diagram  should  show  the 
time  trains  stop  at  stations  when  the  stop  exceeds 
five  minutes.  The  heavy  vertical  lines  divide  the 
time  into  hours ;  the  lighter  vertical  lines  sub- 
divide the  hours  into  periods  of  five  minutes 
each.  The  zigzag  line  on  the  diagram  represents 
a  way  freight,  the  time  being  slow  and  the  num- 
ber of  stops  frequent,  seven  hours  being  occupied 
in  running  ninety-five  miles. 

Trains  not  provided  for  by  the  time  card  are 
oftentimes  run  as  sections  of  regular  trains. 
They  have  the  same  rights.  When  not  practica- 
ble to  run  extra  trains  in  this  way,  their  move- 
ments are  outlined  on  the  diagram,  and  they  are 
operated  under  special  orders,  telegraphic  or 
otherwise. 

Trains  provided  for  by  the  schedule  are  called 
regular  trains;  each  has  its  number;  those  going 
in  one  direction  bear  odd  numbers,  those  moving 
in  a  contrary  direction  bear  even  niunbers.  To 
know  the  number  of  a  train  is  to  know  its  direc- 
tion. 

The  relative  importance  of  trains  is  often  indi- 
cated by  the  number  given  them,  as  first,  second, 
third,  and  so  on.  The  schedule  fixes  the  grade  of 
each  train,  and  tlie  rules  and  regulations  forming 
a  part  of  the  time  table  define  its  rights.  Thus, 
to  ilhistrate,  they  provide  that  passenger  trains 
north  bound  will  onlv  wait  five  minutes  at  meet- 
ing  points  in  the  event  trains  of  the  same  grade 
going  south  are  delayed.  After  that  they  must 
proceed  on  their  way,  keeping  five  minutes  be- 
hind their  schedule  time,  until  the  belated  trains 
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are  met.  In  the  event  a  north-bound  passenger 
train  is  delayed,  a  corresponding  train  going  south 
is  compelled  to  wait  thirty  minutes  at  the  meet- 
ing point  before  proceeding.  After  that  it  must 
resume  its  course,  keeping,  however,  thirty  min- 
utes behind  its  time  until  it  meets  the  delayed 
train.  The  preferences  given  indicate,  relatively, 
the  importance  of  the  traffic. 

Trains  of  an  inferior  grade  are  required  to  keep 
out  of  the  way  of  those  of  a  superior  grade. 
Thus  if,  at  a  jneeting '  point,  two  trains  of  dis- 
similar grade,  the  train  of  superior  rank  is  late, 
the  train  of  inferior  grade  must  wait  indefinitely. 
The  length  of  time  a  train  must  be  behind  time 
before  it  loses  its  rights  as  a  regular  train  varies 
on  different  roads  from  eight  to  twenty-four 
hours.  After  a  certain  time  it  is  not  recognized 
at  all  and  can  only  proceed  under  special  orders, 
or  in  company  with  some  other  train. 

If  a  train  is  operated  under  special  instructions 
(i.  e.,  pursues  its  way  from  point  to  point  as 
ordered,  without  reference  to  the  time  indicated 
in  the  schedule),  it  is  called  a  ** special."*  The 
special  trains  in  motion  upon  a  line  are  some- 
times greatly  in  excess  of  the  regular  trains. 

When  the  business  of  a  road  necessitates  a 
temporary  increase  in  the  number  of  its  trains, 
or  when  delay  or  accident  overtakes  those  in 
motion,  the  telegraph  is  brought  into  use  to 
accelerate  their  movements  in  America.  This 
phase  of  the  subject  I  refer  to  elsewhere. 


*  At  one  time  such  trains  were  called  "Wild." 


90  OPEBATING  TRAINS 

The  clerical  work  involved  in  the  preparation 
of  the  time  table  is  considerable  and  requires  the 
utmost  exactness.  The  work  is  not  diflScult 
when  understood,  but  understanding  requires 
experience.  The  practices  of  railways  in  differ- 
ent countries  are  very  much  alike  so  far  as  the 
preparation  of  their  schedules  is  concerned. 
An  English  writer  *  of  note  thus  describes  how  a 
time  table  is  made  in  Great  Britain:  ''The  time 
tables  of  the  London  &  Northwestern  are  printed 
at  Newton-le- Willows.  To  that  town,  within  a 
few  days  of  the  train  alterations  having  been  de- 
cided upon  by  the  officers'  conference,  there 
repairs  a  clerk  from  each  of  the  ten  districts,  and 
with  these  ten  clerks  comes  an  official  from  the 
office  of  the  superintendent  to  supervise  their 
labors  and  assist  them  with  his  experience. 
Taking  the  minutes  of  the  officers'  conference  as 
their  guide,  the  clerks  proceed  to  revise  the  time 
table,  each  working  out  the  time  for  his  own  sec- 
tion of  the  line,  but  all  comparing  notes  as  they 
proceed  so  as  to  insure  harmony.  As  they  progress 
the  results  of  their  labors  are  placed  in  the  hands 
of  the  printers,  on  the  spot,  and  the  proof  sheets 
are  afterwards  revised  and  corrected  by  the  clerks 
who  have  prepared  them.  No  one  who  has  ever 
glanced  with  an  intelligent  eye  at  the  time  table 
of  a  great  railway  will  be  surprised  to  learn  that 
this  operation  is  one  of  the  most  complicated 
nature,  involving  great  labor  and  considerable 
skill.  This  will  be  apparent  if  it  be  borne  in 
mind  that,  supposing,  for  instance,  a  train  run- 

*  Colonel  Findlay. 
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ning  from  London  to  Scotland  is  altered  in  its 
timing  ever  so  slightly,  it  involves  the  necessity 
of  altering  all  the  trains  running  on  branch  lines 
in  connection  with  it,  and  many  other  trains 
which  are  affected  by  it.  A  train  service  is,  in 
fact,  like  a  house  of  cards ;  if  the  bottom  card  be 
interfered  with,  the  whole  edifice  is  disarranged, 
and  has  to  be  built  up  afresh."  What  Colonel 
Findlay  says  of  the  railroads  of  his  country  ap- 
plies with  equal  truth  to  those  of  all  other 
countries. 


CHAPTER    VII. 

EXPEDITING  THE   MOVEMENT   OF  TRAINS. 

The  skill  required  to  move  trains  quickly  and 
safely  upon  a  single  track  is  infinitely  greater 
than  upon  two  or  more  tracks;  indeed,  the  skill 
required  may  be  said  to  be  in  inverse  ratio  to  the 
number  of  tracks.  Upon  a  double  track  meeting 
places  need  not  be  provided,  but  where  there  is 
only  one  track  this  is  of  the  greatest  consequence 
and  involves,  oftentimes,  delay  of  business  and 
other  annoyances  of  a  serious  nature.  Moreover, 
sidings  of  suflBcient  length  to  enable  passenger 
trains  to  pass  may  not  be  adequate  for  freight 
trains.  Hence,  calculations  must  be  made  to 
arrange  the  passing  places  of  such  trains  at  points 
where  the  accommodations  are  adequate.  Difficul- 
ties of  this  kind  in  the  early  history  of  railroads 
were  very  frequent  and  annoying. 

If  there  are  three  tracks,  provision  for  trains 
passing  each  other  (when  going  in  the  same 
direction)  required  in  the  case  of  double  track 
lines  is  practically  obviated.  Thus,  if  a  train  is 
to  pass  another,  the  forward  train  pursues  its 
way  on  the  third  track,  while  the  fast  train  fol- 
lowing passes  it  on  the  main  line.  It  some- 
times happens,  however,  that  the  third  track  is 

(92) 
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required  for  use  simultaneously  by  slow  trains 
moving  in  opposite  directions.  In  such  cases,  of 
course,  one  of  the  opposing  trains  must  be  side- 
tracked. ' 

With  four  tracks  the  manipulation  of  trains 
becomes  still  more  simple.  It,  however,  affords 
abundant  scope  for  the  exercise  of  experience 
and  good  judgment.  In  such  cases,  trains  of  the 
same  class  follow  each  other,  and  only  inferior 
trains  are  required  to  give  way.  Four  tracks  re- 
duce the  danger  to  the  minimum,  while  facility 
of  movement  and  economy  of  operation  are  in- 
creased to  the  maximum.         / 

With  double  tracks  it  would  seem  as  if  life  and 
property  were  secure.  Disaster,  however,  con- 
stantly menaces  trains  following  each  other,  even 
at  moderate  rates  of  speed.  *' Anyone  who  has 
examined  our  reports  of  train  accidents  will  have 
observed  that  about  one-fifth  of  all  those  reported 
are  rear  collisions. '  '*  This  statement  will  surprise 
those  who  have  not  examined  the  subject,  but 
there  can  be  no  doubt  of  its  truthfulness.  The 
danger  of  rear  collisions  is  constant,  and  one  of 
the  many  harassing  questions  that  trainmen  have 
to  deal  with.  The  block  system  and  automatic 
signaling  are  the  most  effective  means  yet  de- 
vised to  prevent  trains  following  each  other  too 
closely.  In  time  the  danger  will  be  minimized, 
if  not  entirely  avoided. 

The  satisfactory  movement  of  trains  requires 
that  they  shall  start  at  the  time  specified  in  the 


♦''Railroad  Gazette.'' 
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schedule.*  If  this  is  impracticable,  the  schedule 
should  be  changed,  so  that  patrons  may  have  so 
much  more  leeway.  Those  who  start  trains 
sometimes  reason  that  lost  time  will  be  made  up 
before  the  destination  is  reached,  and  so  concern 
themselves  less  about  the  matter  than  they  other- 
wise would.  While  this  may  be  true,  and  thus  no 
one  greatly  inconvenienced  in  the  case  of  through 
trains,  it  is  not  so  in  regard  to  suburban  business. 
The  time  cannot  be  made  up  in  many  cases,  and 
thus  to  the  inconvenience  of  being  compelled  to 
reach  the  depot  earlier  than  necessary,  there  is. 
added  the  delay  at  the  end  of  the  journey.  This 
is  a  very  serious  matter  to  suburbanites  who  are 
compelled,  in  any  event,  to  spend  so  much  of  their 
time  going  back  and  forth.  Tliis  fact  is  generally 
appreciated  by  railway  officials,  and,  as  a  rule,  the 
suburban  service  is  carefully  looked  after. 

It  is  not  an  impossible  task  to  secure  uniform 
promptness  in  the  movement  of  trains,  if  skill  and 
foresight  are  exercised  in  pre]3aring  the  schedule 
and  in  carrying  it  out.  Regularity  in  the  move- 
ment of  passenger  trains  may  be  said  to  be  an 
absolute  essential  of  the  service.  However,  ac- 
curate movement  of  all  trains  is  important. 
Promptness  in  this  respect  is  not  only  a  virtue  in 
itself,  but  valuable  to  the  carrier,  jis  he  thereby 
utilizes  to  the  fullest  extent  his  outlay  for  wages 
and  equipment. 


*  "Seventeen  trains  starting  between  the  hours  of  six  and  seven- 
thirty  o'clock  on  the  BlanJc  Bailway  were  from  three  to  eight 
minutes  late  in  leaving.'' — Bailroad  Paper, 


OPE  BATING  TBAIN8  95 

A  valuable  agency  in  America  for  facilitating 
the  movement  of  trains  is  the  telegraph.  It  is 
especially  useful  when  trains  are  delayed  or  their 
movements  interfered  with.  The  practice  of 
directing  trains  by  telegraph  is  a  distinct  feature 
of  the  American  service.  It  is  effective  and 
economical,  and  has  been  found  safe  and  superior 
to  all  other  methods.  Each  year  adds  to  its  utility 
and  emphasizes  its  value.  Under  its  operation  a 
single  track  may  become  as  useful  as  a  double 
track  under  a  less  facile  system.  When,  for  any 
reason,  there  is  delay,  the  train  arriving  at  the 
scheduled  point  is  not  required  to  wait,  but  is 
ordered  by  telegraph  to  proceed  on  its  way.  The 
telegraph  is  also  effectively  used  in  directing  the 
movements  of  special  trains. 

There  are  three  methods  of  telegraphic  dis- 
patching in  vogue,  known  respectively  as  the 
' '  single  order, "  *  *  duplicate  order ' '  and '  *  triplicate 
order"  systems.  Under  the  duplicate  order 
system,  as  its  name  implies,  the  order  given  a 
train  is  a  copy  of  the  one  given  to  the  opposing 
train.  This  being  so,  the  order  may  be  sent  to 
the  trains  affected  simultaneously.  Under  the 
triplicate  order  system  the  order  given  a  train, 
in  addition  to  being  sent  to  the  trains  at  stations 
each  side  of  the  meeting  point,  is  also  sent  to  the 
actual  meeting  point.  Upon  the  arrival  of  the 
trains  at  the  meeting  point  the  operator  delivers 
the  orders  and  does  not  clear  his  signal  until  the 
trains  have  met.  He  depends  upon  his  personal 
observation  for  proof  that  both  trains  have 
arrived.     Under   the   single   order   system   the 
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orders  to  different  trains  read  differently  and  so 
mistakes  are  liable  to  be  made ;  thus  the  meeting 
place  may  be  differently  stated  in  the  orders  to 
the  different  trains.  Under  the  duplicate  and 
triplicate  order  systems  this  could  not  occur, 
because  the  dispatclier  transmits  the-  orders 
simultaneously  in  the  same  words. 

The  duplicate  and  triplicate  order  systems 
minimize  the  telegraphic  service  and  greatly 
expedite  the  movement  of  trains.  Moreover,  by 
reason  of  the  orders  to  different  trains  being 
alike,  the  strain  on  the  dispatcher  is  less  than 
imder  the  other  system. 

In  moving  trains  by  telegraj)!!  the  order  must 
conform  to  certain  requirements.  Thus,  it  must 
be  explicit.  It  must  not  be  encumbered  with 
extraneous  matter,  but  relate  solely  to  the  sub- 
ject in  hand.  It  must  be  brief,  clearly  stated  and 
simple.  It  must  be  exi)rossod  in  formulas  that 
everyone  understands.  It  must  be  confined  to 
one  transaction.  Tlie  recipient  of  an  order  con- 
structs it  literally  and  in  no  case  as  authorizing 
liim  to  do  something  not  si)ecifically  stated.  Nor 
can  it  be  construed  to  apply  to  other  trains  than 
those  specifically  mentioned. 

Details  are  all  im])ortant.  Messages  must  be 
legibly  written;  they  must  bo  nmnbered  consecu- 
tively to  pennit  of  their  identification;  each 
order  must  ho  written  on  a  sei)arate  paper;  the 
engineer  must  be  furnislied  with  a  place  for  post- 
ing his  orders,  so  that  tliev  mav  be  before  his 
(\yes  while  Ue  is  attending  to  liis  duties;  dupli- 
(»ate  dispatches  must  be  made  simultaneously  by 
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some  mechanical  process,  so  as  to  prevent  pos- 
sibility of  variance. 

Each  step  taken  in  the  issuance  of  an  order  is 
noted  on  the  original  by  the  dispatcher.  The 
document  thus  records  on  its  face  its  salient 
features,  such  as  name  of  person  issuing  it,  names 
of  the  operators  concerned,  time  each  step  was 
taken,  to  whom  the  order  was  addressed,  and 
so  on. 

It  is  desirable  that  stations  should  be  provided 
with  a  device  by  which  the  operator  can  stop  a 
train  for  which  he  holds  an  order  without  leaving 
his  table.  This  is  usually  done,  but  such  con- 
veniences are  unknown  where  the  business  is 
carried  on  along  economical  lines,  as  it  is  in  many 
cases. 

Special  care  is  required  to  avoid  delivering 
orders  to  one  person  intended  for  another.  To 
facilitate  this,  receptacles  are  provided,  so  ar- 
ranged as  to  prevent  the  orders  becoming  con- 
fused. Every  person  receiving  a  train  order  is 
required  by  the  operator  to  receipt  therefor. 

The  following  steps  are  taken  in  transmitting 
orders :  The  order  is  written  as  received ;  it  is  then 
repeated  back  by  the  operator  to  the  dispatcher ; 
the  latter  responds,  indicating  whether  it  is  cor- 
rect or  not;  the  receiving  operator  acknowledges 
this  response;  afterward  the  order  is  compared 
(if  it  is  not  copied  in  manifold)  by  the  person  to 
whom  it  is  addressed,  with  the  copy  retained  by 
the  operator;  the  person  receiving  it  then  signs 
his  name;  this  signature  is  telegraphed  to  the 
dispatcher;  the  latter  replies  by  directing  that 
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the  order  be  delivered.  This  authorization  is 
indorsed  on  the  order  and  it  is  then  delivered  to 
the  person  to  whom  it  is  addressed. 

The  telegraph  is  an  auxiliary  merely,  not  the 
principal  agency  for  moving  trains,  and  care  is 
taken  to  avoid  using  it  any  more  than  necessary. 
The  time  table  is  the  medium  for  moving  trains ; 
but  circumstances  constantly  occur  to  render  the 
former  inadequate ;  accidents  happen,  unforeseen 
delays  occur,  the  road  is  blocked,  special  trains 
require  to  be  moved;  many  things  in  fact  occur 
to  render  it  necessary  to  supplement  the  time 
table  with  the  telegraph. 

It  is  desirable  on  economical  and  other  grounds, 
that  trains  should,  so  far  as  possible,  have  a  place 
assigned  them  in  the  schedule  and  that  the  num- 
ber of  special  trains  should  be  reduced  to  the 
minimum.  Moving  trains  from  station  to  station 
on  telegraphic  orders  (except  in  the  case  of  delays 
and  extra  trains)  is  a  cumbersome  method  at  best 
and  results  in  more  or  less  confusion  and  loss  of 
time.  Trains  thus  moved  cannot  be  allowed  to 
follow  each  other  too  closely,  nor  can  the  margin 
of  time  for  opposing  trains  to  meet  and  pass  be 
too  greatly  circumscribed.  Time  is  lost  in  other 
ways.  Thus,  while  the  telegraphic  movement  of 
trains  is  valuable  in  emergencies,  it  is  not  so 
economical  as  the  operation  of  trains  by  printed 
schedules. 

While  telegraphic  movement  of  trains  has  been 
of  great  utility  to  our  railroads  and  has  added  to 
the  convenience  and  comfort  of  the  public  and 
the  profit  of  owners,  it  has  a  drawback  in  the 
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fact  that  it  is  attended  with  more  danger  than 
the  slower  and  more  methodical  movement  of 
trains  by  printed  schedules.  The  risk  has,  how- 
ever, never  been  such  as  to  excite  attention  nor 
to  offset  the  great  advantages  to  the  public  that 
the  system  affords. 

In  Great  Britain,  where  the  block  system  is  in 
general  use,  train  dispatching  is  practically  un- 
known. The  telegraph  15  utilized,  but  in  a  dif- 
ferent way.  A  writer  on  the  subject  says:*  ^^By 
means  of  the  telegraph,  trains  are  started  from 
stations  and  conducted  safely  from  point  to  point 
throughout  their  journey;  the  signalmen  who 
regulate  their  passage  are  placed  in  an  unbroken 
chain  of  communication  one  with  the  other;  the 
nature  of  the  train  and  its  destination,  and  the 
fact  of  its  punctual  running  or  otherwise,  are 
flashed  ahead  from  signal  cabin  to  signal  cabin 
as  it  speeds  on  its  journey,  while  the  faithful 
telegraph  warns  the  signalman  if  his  signals  are ' 
not  acting  freely  or  if  his  lamps  are  not  burning 
brightly.  By  telegraph  the  marshalling  of  goods, 
wagons,  the  loading  of  trains  and  the  move- 
ments of  empty  wagons  are  intelligently  con- 
trolled, and  the  whole  business  of  the  railway  is 
carried  on  with  a  promptitude  and  despatch  that 
could  not  otherwise  be  attained.  To  insure  the 
principal  station  masters  and  inspectors  being 
kept  well  posted  as  to  the  working  of  the  line 
and  the  movement  of  the  trains,  a  most  elaborate 
system  is  in  force  for  telegraphing  the  progress 


Colonel  George  Findlay. 
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of  the  trains  from  point  to  point.  For  instance, 
the  telegraph  clerk  at  Stafford  will  telegraph  the 
time  of  departure  of  all  trains  from  Stafford,  to 
Crewe,  to  Chester,  to  Wolverhampton,  to  Tam- 
wortli,  to  Warrington  and  to  any  other  stations 
at  which  the  information  is  useful,  and  this  is 
continually  going  on  all  over  the  line,  and  from 
almost  every  station  and  signal  cabin." 

In  the  United  States  train  dispatching  from  a 
central  office  by  means  of  the  telegraph  is,  as  I 
have  intimated,  esteemed  a  necessary  adjunct  in 
the  management  of  trains  upon  the  majority  of 
roads.  It  has  reached  a  state  of  development 
that  renders  considerable  experience  necessary 
to  understand  it  properly.  The  art  is,  however, 
in  a  state  of  evolution. 

Perfection  has  not  been  reached  and,  it  is  more 
than  probable,  never  will  be.  The  requirements 
of  the  situation  are  too  great  and  varied.  Every 
day's  added  experience  suggests  some  new  thing 
whereby  the  service  is  bettered. 

The  telegraph  enables  the  official  in  charge  to 
view  the  road  as  in  a  mirror.  The  moving  trains 
present  to  him  the  appearance  of  a  vast  panorama, 
in  which  he  holds  the  magic  wand.  This  officer 
is  known  as  the  train  dispatcher.* 

He  is  governed,  as  I  have  already  pointed  out, 
by  well  understood  formulas,  that  do  not  admit 
of  being  varied.  He  must  have,  it  is  apparent, 
the    absolute    confidence    and    obedience   of   the 


*  The  duties  of  the  train  dispatcher  and  superintendent  are 
:ilways  closely  allied;  in  many  cases  both  offices  are  fiUed  by 
the   same   incumbent. 
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force.  Upon  his  eflBciency  depends  the  good 
repute  of  the  company;  the  safety  of  life  and 
property,  and  the  expeditions  discharge  of  busi- 
ness. 

The  work  of  the  train  dispatcher  is  so  exacting 
that  upon  many  lines  he  has  no  other  duties. 
His  oflSce  is  purposely  isolated.  In  many  cases 
he  is  a  telegraph  operator.  He  is  familiar  in 
every  respect  with  the  road  over  which  he  oper- 
ates— ^its  distances,  gradients,  stations,  sidings  and 
business  generally.  He  also  knows  accurately 
the  capacity  of  every  engine,  and  is  generally  a 
man  of  good  judgment  and  habits.  He  is  assisted 
by  operators  especially  adapted  to  their  work, 
who  possess  generally  the  same  characteristics  as 
their  chief. 

The  duties  of  the  train  dispatcher  are  greatly 
lessened  by  the  double  tracking  of  a  road.  How- 
ever, he  is  the  creature  of  emergencies ;  the  doctor 
to  be  called  in  when  the  trains  are  sick ;  when  the 
digestive  or  respiratory  organs  of  the  road  be- 
come clogged.  He  watches  the  trains  that  creep 
along  the  line  very  much  as  a  spider  watches  the 
flies  that  buzz  about  his  web.  The  moment  any- 
thing wrong  occurs  he  seizes  them  and  guides 
them  on  their  way.  They  obey  implicitly  what 
he  says.  The  telegraph  is  his  amanuensis.  He 
is  imperturbable  when  at  work.  Nothing  ever 
disturbs  the  equanimity  of  his  temper.  His  head 
is  clear,  his  mind  comprehensive  and  his  action 
prompt.  Familiar  with  details,  he  takes  advan- 
tage of  every  circumstance.  The  rules  are  at 
his  fingers'  ends,  and  the  experience,  talents  and 
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characteristics  of  the  men  are  as  an  open  book 
to  him. 

It  is  an  especial  duty  of  the  train  dispatcher  to 
provide  convenient  passing  places  for  trains  oper- 
ated by  telegraph.  Trains  are  in  this  way  kept 
in  motion  that  would  otherwise  lie  inactive  for 
hours  at  a  time.  The  accommodation  thus  af- 
forded travelers  and  shippers,  no  one  but  those 
versed  in  railway  matters  can  fully  appreciate. 

It  is  exceedingly  difficult  for  a  number  of 
trains  advancing  upon  a  single  track  to  move  with 
the  regularity  necessary  to  enable  them  to  pass 
each  other  on  time  at  the  places  designated  in 
the  schedule.  Many  things  conspire  to  bring 
about  such  a  state  of  affairs ;  the  condition  of  the 
track,  the  load  hauled,  the  efficiency  of  engines, 
skill  of  drivers,  character  of  grades,  direction  of 
the  wind,  nature  of  the  weather,  activity  of  the 
station  force,  and  finally,  the  efficiency  of  conduc- 
tors and  their  assistants.  The  train  that  naoves 
forward  without  difficulty  at  the  rate  of  twenty 
miles  an  hour  to-day  may  be  barely  able  to 
make  ten  miles  an  hour  to-morrow.  All  these 
irregularities  are  recognized  and  in  a  measure 
surmounted  by  the  skill  of  the  train  dispatcher. 
He  advances  the  trains  from  point  to  point  with- 
out reference  to  the  schedule,  the  meeting  place 
depending  in  every  case  upon  the  exigencies  of 
the  moment. 

When  regular  trains  are  moved  by  telegraph, 
they  do  not  necessarily  lose  their  rights  under 
the  schedule,  except  so  far  as  they  may  be  par- 
ticularly affected.    The  moment  an  order  is  ful- 
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filled,  or  ceases  to  operate,  the  train  it  concerns 
resumes  the  fixed  rights  it  possesses  under  the 
schedule;  if  a  regular  train,  it  conforms  to  that 
instrument;  if  a  special  train,  it  awaits  further 
instructions  from  the  dispatcher  before  proceed- 
ing, or  in  the  absence  of  that,  seeks  the  protec- 
tion of  a  regular  train. 

Special  orders  are  rarely  issued  affecting  pas- 
senger trains,  except  when  they  are  behind  time, 
in  which  case  the  telegraph  is  brought  into  requi- 
sition to  expedite  their  movements. 

When  there  are  a  number  of  delayed  trains  in 
motion  they  are  moved  by  the  dispatcher  with- 
out much  reference  to  the  time  table.  Like  the 
pieces  on  a  chessboard,  they  move  in  harmony 
with  his  will  and  are  ultimately  brought  safely 
to  their  destinations.  He  constructs  in  his  mind's 
eye  a  schedule  for  each  occasion  and  executes  it 
with  clearness,  expedition  and  safety.  Of  course, 
there  are  degrees  of  excellence  among  dispatch- 
ers as  among  other  people.  The  mind  of  one  will 
be  clear  and  quick  to  apprehend  and  execute; 
the  mind  of  another  slow,  heavy  witted  and  fatty. 
The  position  requires  a  good  memory  and  the 
exercise  of  a  nice  judgment. 

The  capacity  of  a  single  track  road  with  con- 
venient sidings  may  be  multiplied  indefinitely  by 
the  skilful  use  of  the  telegraph.  The  statement 
appended  below  of  the  performance  of  trains  for 
fourteen  consecutive  days  upon  such  a  line  one 
hundred  and  eight  miles  in  length  happily  illus- 
trates this.  No  accident  or  mishap  attended  the 
movement  of  the  trains.    The  result  indicates  the 
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possibilities  of  a  single  track  line  handled  by  an 
efficient  dispatcher  and  a  well  disciplined  force.* 

The  more  the  movement  of  trains  by  telegraph 
is  practiced,  the  simpler  it  becomes.  This  is  the 
secret  of  its  popularity  and  growth.  Through  its 
aid  American  managers  are  able  to  make  meager 
resources  accomplish  results  otherwise  unattain- 
able. The  system  is  worthy  of  study  and  practice 
in  every  country. 

The  staff  system  is  a  favorite  means  of  protect- 
ing trains  on  single  track  roads  in  Great  Britain. 
It  may  thus  be  described:  The  road  is  divided 
into  sections.  On  starting  out,  the  engineer  is 
given  a  staff  marked  with  the  boundaries  of  the 
section  it  covers.  This  indicates  that  he  has  the 
right  of  way  on  the  section  in  question,  and  that 
the  track  is  clear.  A  second  train  cannot  be 
started  before  the  staff  is  returned.  On  arriving 
at  the  end  of  the  section,  the  engineer  hands  the 
staff  to  a  designated  person  and  receives  another 
in  due  course  for  the  next  section,  and  so  on  to  the 
end  of  his  run.  The  staff  he  leaves  is  used  by  the 
next  train  going  in  an  opposite  direction.     Tab- 


*TotJil  number  passenger  trains  west  bound 56 

Total  number  passenger  trains  east    bound 56 

Total  number  freight        trains  west  bound 308 

Total  number  freight        trains  east    bound 301 

721 

Freight  cars  in  west-bound  trains 7,701 

Freight  cars  in    east-bound  trains 7,272 

14,973 

Average  number  of  cars  per  train 24.59 

Average    number    of    trains    per    day    of    twenty-four 

hours   51.50 

The  load  hauled  was  in  every  case  up  to  the  full  capacity  of 
the  engines. 
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lets  or  tickets  siipplement  the  staff  when  two  or 
more  trains  are  to  follow  one  another  in  the 
same  direction.  All  except  the  last  train  are 
given  a  tablet  or  ticket.  The  last  train  carries 
the  staff.  Some  companies  use  tablets  exclu- 
sively. 

Drawbacks  to  the  staff  system  are  the  time  re- 
quired to  return  the  staff  to  the  starting  point 
and  the  consequent  delay  of  following  trains; 
the  delivery  of  the  staff  by  an  engineer  without 
being  sure  that  he  has  the  whole  of  his  train;  the 
diflSculty  of  delivering  the  staff  to  the  engineer 
without  slacking  speed;  the  liability  of  dropping 
or  losing  the  staff  en  route,  etc.  The  value  of 
the  staff  system  has  been  greatly  enhanced  by 
the  use  of  electricity;  thus,  a  number  of  staffs 
are  provided  at  the  place  of  distribution.  They 
^re  placed  in  receptacles  controlled  by  electrical 
and  mechanical  devices,  so  that  only  one  staff 
can  be  withdrawn  at  a  time,  and  until  the  staff 
thus  mthdrawn  is  deposited  in  its  receptacle  at 
the  other  end  of  the  block,  another  staff  cannot 
be  reached  or  used.  By  this  means  the  necessity 
of  awaiting  the  return  of  the  staff  is  avoided.  In 
the  end  of  the  staff  a  key  is  placed  for  unlocking 
the  switches  on  the  block  to  which  it  belongs,  the 
lock  being  so  arranged  that  the  key  cannot  be 
withdrawn  until  the  switch  is  reset  for  the  main 
track  and  locked.  A  device  similar  to  that  used 
in  America  for  taking  up  mail  bags  without  stop- 
ping is  sometimes  used  for  taking  a  staff  or  tablet 
without  slacking  speed. 
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An  important  problem  in  the  operation  of 
trains  is  the  switching  or  marshalling  of  cars. 
This  work,  as  is  known,  is  performed  at  junctions 
and  other  centers  where  the  business  is  handled. 
The  work  requires  systemization,  as,  in  order  to 
secure  economical  movement  of  traflSc,  it  is  nec- 
essary that  through  trains  shall  be  interrupted  as 
little  as  possible  in  their  progress.  This  neces- 
sitates the  handling  of  the  traffic  at  intermediate 
places  by  way  trains,  that  collect  the  through 
business  and  take  it  to  the  junctions  and  other 
places  where  it  is  classified  and  made  up  into 
through  trains.  The  usual  methods  of  switching 
and  making  up  trains  are  well  known.  Switch- 
ing and  marshalling  of  trains  by  gravitation  is, 
however,  not  so  well  known,  and  I  do  not  think 
I  can  close  this  chapter  more  appropriately  than 
by  describing  the  same  in  the  words  of  Colonel 
Findlay,  of  the  London  and  Northwestern  Rail- 
way. * '  The  sidings  for  outward  traffic  consist  of : 
(1)  Six  upper  reception  lines  at  the  summit  of 
the  incline  holding  two  hundred  and  ninety-four 
wagons;  (2)  the  sorting  sidings,  twenty-four  in 
number  and  holding  one  thousand  and  sixty-five 
wagons,  into  which  the  wagons,  when  separated, 
first  run,  each  siding  receiving  the  wagons  for  a 
particular  train;  (3)  two  groups  of  marshalling 
sidings  (called  'gridirons'),  through  which  the 
wagons  of  each  train  are  filtered  so  as  to  make 
them  take  their  proper  order  in  the  train,  and 
(4)  four  lower  reception  lines  which  receive  the 
trains  in  their  complete  state  and  where  the  en- 
gines are  attached  to  take  them  away.     On  the 


OPERATING  TRAINS  107 

arrival  of  a  set  of  wagons  in  the  upper  reception 
lines,  the  rear  brakes  are  put  on,  the  engine  is 
detached,  and  then  on  each  wagon  is  chalked  the 
number  of  the  sorting  siding  it  has  to  enter.  One 
man  carefully  inspects  the  brake  of  each  wagon 
and  calls  out  the  chalked  number  to  a  second 
man,  standing  below  him,  who  has  to  regulate 
the  speed  of  the  descending  wagons.  This  second 
man  passes  the  number  on  by  hand  signal  to  the 
shunter  lower  down,  who  has  charge  of  the 
switches,  and  who,  by  moving  a  lever,  turns  the 
wagon  into  its  proper  siding. ' '  In  order  to  recover 
wagons  or  cars  than  run  away  or  get  beyond  the 
control  of  those  moving  them,  an  apparatus  is 
provided,  called  a  chain  drag.  It  *^  consists  of  a 
heavy  iron  chain  cable  placed  in  a  wrought-iron 
tank  between  the  rails  and  below  their  level;  a 
steel  hook  attached  to  the  cable  is  fixed  in  a  loose 
socket  at  the  height  of  a  wagon  axle  and  is 
worked  by  a  lever  which  also  works  a  signal. 
When  a  train  is  intended  to  pass,  the  hook  is 
lowered  by  the  lever ;  but  if  it  is  desired  to  stop  a 
wagon,  the  hook  is  I'aised  by  the  lever  and 
catches  the  axle  of  the  wagon,  and  the  heavy 
cable  attached  to  the  hook  being  drawn  out  of  its 
tank,  by  its  weight,  when  dragged  over  the  ballast, 
soon  stops  the  runaway. ' ' 


CHAPTER    VIII. 


ACCIDENTS. 


The  inauspicious  happenings  that  the  ancients 
ascribed  to  fate  or  to  the  intervention  of  some  evil 
and  malignant  spirit,  we  denominate  accidents. 
In  this  enlightened  day  we  do  not  care  to  admit 
that  such  things  are  inevitable  or  even  excusable. 
Nevertheless  and  notwithstanding  the  continued 
perfecting  of  mechanical  devices  and  insistence 
upon  discipline,  accidents  occur  and  will  doubtless 
continue  to  occur  so  long  as  railways  are  in  opera- 
tion. Man  is  fallible,  and  his  devices  must  always 
fall  short  of  absolute  perfection.  Railway  acci- 
dents are  the  penalty  we  pay  for  abandoning  prim- 
itive methods  of  travel;  for  emancipation  from 
humdrum  conditions.  Each  day's  experience, 
however,  makes  them  more  rare,  but  that  they  can 
ever  be  wholly  avoided  is  improbable. 

Railway  accidents  have,  from  the  first,  been 
the  lurid  theme  of  impassioned  writers  and 
speakers.  It  is  a  favorite  metaphor  of  dema- 
gogues, that  thousands  are  thus  annually  doomed 
to  death  because  of  the  grasping  avarice  of  rail- 
way corporations.  This  is,  of  course,  not  true, 
even  in  part.  It  is  so  clearly  to  the  interest  of 
railways  to  supply  every  needed  safeguard  within 
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their  means  that  this  interest  will  always  cause 
them  to  do  so  without  extraneous  pressure. 
When  a  man  is  run  over  on  the  street,  or  meets 
with  other  disaster  in  the  turmoil  of  business, 
we  recognize  it  as  unavoidable,  and  pass  on. 
More  or  less  philosophy  of  this  kind  must  be 
exercised  in  contemplating  railway  accidents. 
Such  safeguards  as  are  reasonable,  and  within 
the  ability  of  the  carrier  to  provide,  he  provides. 
He  would  quickly  lose  prestige  with  his  patrons 
if  he  did  not.  The  matter  is  one  to  be  regulated 
by  good  sense  and  the  financial  ability  of  the 
carrier. 

Of  all  the  accidents  that  occur  in  connection 
with  the  operation  of  railroads,  the  collision  of 
trains  is  the  most  dramatic.  The  block  system 
is  intended  to  lessen  such  accidents,  if  not  prevent 
them  entirely.  But  upon  many  American  roads 
the  protection  of  the  rear  of  trains  is,  of  necessity, 
left  to  the  brakeman.  That  he,  as  a  rule,  fulfills 
his  duty  with  intelligence  and  faithfulness  there 
can  be  no  doubt,  but  the  trustworthiness  of  many 
employes  has  never  been  tried,  and  whether  they 
will  perform  their  work  faithfully  or  not  when 
the  emergency  arises  is  always  an  open  question. 
That  the  difiiculties  of  the  situation  tempt  them 
to  slight  their  work,  there  can  be  no  doubt ;  thus, 
the  weather  may  be  bad,  the  hour  unpropitious, 
the  distance  great,  or  the  time  they  must  wait  such 
as  to  tempt  them  to  take  undue  chances.  Every- 
thing conspires  to  render  the  brakeman  imwilling 
to  go  back  any  further  than  he  is  compelled  in 
protecting  his  train.    The  efficiency  of  the  service 


110  OPERATING  TBAIN8 

is,  therefore,  always  in  doubt.  The  brakeman's 
responsibility  is  fortunately  shared  with  the  con- 
ductor and  the  engineer,  but  this  is  not  enough. 

One  difficulty  of  the  service  is  the  necessity, 
oftentimes,  of  employing  untried  men.  Any  great 
and  sudden  increase  in  the  traffic  of  a  railroad 
necessitates  this.  There  is  less  danger  of  col- 
lison  on  a  road  whereon  fifty  trains  a  day  run 
regularly  than  on  a  line  where  the  service  is  sud- 
denly increased  from  twenty  to  thirty  trains  a  day. 
The  service  not  only  requires  experienced  men, 
but  men  thoroughly  familiar  with  the  line  over 
which  they  run. 

Railroad  accidents,  as  a  whole,  arise  from 
causes  beyond  the  reasonable  control  of  man- 
agers. Their  attempts  to  improve  the  service  in 
this  respect  are  constant  and  intelligent,  and  in 
many  cases  far  beyond  the  financial  strength  of 
the  companies  they  represent.  This  fact  is  well 
known  to  everyone  familiar  with  the  affairs  of 
railroads. 

A  comparison  of  the  methods  followed  by  rail- 
roads of  different  countries  shows  that  they  bor- 
row freely  of  each  other.  Each  is  benefited  in 
this  way  by  the  practices  of  the  others.  Thus, 
the  English  roads  have  much  greater  experience 
than  those  in  America  in  the  conduct  of  a  heavy 
traffic  in  a  densely  populated  country.  This  ex- 
perience American  companies  can  utilize  in  many 
ways,  as  the  problems  of  such  a  traffic  press  upon 
them  more  and  more. 

It  is  a  favorite  maxim  of  trainmen  that  an 
ounce  of  prevention  is  worth  a  pound  of  cure. 
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Emming  freight  trains  too  fast  is  a  frequent 
cause  of  train  accidents  upon  cheaply  built  roads. 
When  conditions  are  not  propitious  such  trains 
should  be  run  at  a  very  moderate  rate  of  speed. 
The  rules  generally  contemplate  this,  but  the 
needs  of  traffic  or  the  vicissitudes  of  the  service 
lead  to  their  being  disregarded  in  many  in- 
stances. 

Whenever  changes  in  a  service  are  frequent 
or  laxity  of  discipline  prevails,  accidents  are  fre- 
quent. Those  familiar  with  the  details  of  train 
service  have  occasion  to  notice  that  things  for- 
bidden under  the  rules  are  oftentimes  matters  of 
everyday  occurrence.  So  long  as  no  accident  fol- 
lows, the  infringement  is  allowed  to  pass  un- 
noticed. In  explanation  of  this,  it  is  claimed, 
and  truly,  that  the  business  done  on  many  lines 
could  not  be  performed  if  the  rules  were  liter- 
ally enforced.  But  the  result  of  this  conflict 
between  theory  and  practice  is  to  weaken  disci- 
pline; to  make  men  disregard  essentials  as  well 
as  non-essentials.  The  result  finally  is  disas- 
trous. Necessary  rules  must  be  intelligently, 
uniformly  and  consistently  administered.  The 
occasional  discharge  of  an  offender,  because  a 
practice  which  he  and  his  associates  have  in- 
dulged in  has  at  last  resulted  in  disaster,  carries 
little  or  no  weight.  The  person  discharged  has 
no  difficulty  in  securing  employment  with  some 
other  company,  where  the  offense  is  winked  at 
as  before.  Moreover,  reliance  on  fear  of  dismissal 
as  a  means  of  discipline  is  unworthy  an  enlight- 
ened management.    On  the  other  hand^  the  abso- 
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lute  discipline  of  military  rule  is  not  practicable 
in  the  railway  service,  nor  would  it  be  to  the. ben- 
efit of  carriers  in  managing  trains  or  in  dealing 
with  the  community. 

The  dealings  of  railroads  with  employes,  as  well 
as  with  patrons,  are  based  generally  on  what  is 
practicable;  on  business  methods.  The  temper, 
ambition  and  affection  of  men,  and  the  economic 
laws  governing  affairs,  are  never  lost  sight  of. 

In  judicial  notice  of  railway  accidents,  the 
inclination  of  judges  and  juries  is,  in  gen- 
eral, to  place  a  charitable  construction  on  the 
acts  of  employes.  They  remember  that  it  is 
human  to  err;  that  perfection  is  a  divine  attri- 
bute. There  is,  however,  a  growing  disposition 
to  hold  railways  to  a  more  strict  account  for 
acts  whereby  persons  are  injured  or  killed.  This 
has  gone  so  far,  in  some  cases,  as  to  lead  to  the 
imprisonment  of  employes.  It  may  go  still  fur- 
ther. It  is  to  be  regarded  as  evidencing  a  de- 
termination to  compel  trainmen  to  meet  the 
requirements  of  every  emergency.  This  disposi- 
tion is  to  be  deplored,  but  it  is  a  progressive  step 
and  one  that,  while  fraught  with  more  or  less 
present  hardship,  will  redound  finally  to  the 
good  of  the  service.  The  equities  of  particular 
cases  should,  however,  never  be  disregarded  by 
public  prosecutors. 

Want  of  care  and  observance  of  necessary 
precautions  upon  the  part  of  the  public  is  a 
noticeable  feature  in  the  operations  of  trains. 
To  these  are  attributable  a  large  percentage  of 
the  accidents  that  occur.     In  America  the  laws 
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in  this  respect  are  exceedingly  remiss,  and  sueli 
as  we  have  are  not  faithfully  enforced.  Thus, 
men  get  on  and  off  the  cars  while  in  motion, 
trespass  upon  the  track  of  railroads,  contrary  to 
the  statutes,  and  when  accident  overtakes  them 
the  public  does  not  condemn  the  individual  but 
the  carrier.  If  the  latter  ventures  to  arrest  a 
person  for  getting  on  or  off  a  moving  train,  or 
who  is  found  trespassing  upon  railroad  property, 
the  magistrate  releases  him  with  a  gentle  repri- 
mand. When  the  courts  send  men  to  jail  or  fine 
them  for  disregarding  the  just  rights  of  railroads 
in  this  respect,  offenses  will  cease,  but  not  until 
then. 

But  few  people  are  killed  or  injured  at  the 
grade  crossings  in  Germany,  although  such  cross- 
ings are  as  numerous  as  in  America.  The  reason 
is  that  the  laws  made  to  protect  the  public 
in  such  cases  are  enforced.  Anyone  there  who 
should  attempt  to  cross  a  track  when  the  signal- 
man has  warned  him  back  would  be  fined  or 
imprisoned. 

Because  of  the  newness  of  the  country  and 
the  poverty  of  carriers  the  American  railroads 
were  far  behind  those  of  Europe  in  providing 
station  precautions.  Fewer  people  are  killed  and 
injured  by  the  railroads,  relatively,  in  England 
than  elsewhere.  There,  however,  carriers  have 
gone  to  the  other  extreme  in  adopting  precau- 
tionary measures,  with  the  result  that  great  sums 
have  been  sunk  in  safety  appliances  which  should 
have  been  used  to  provide  facilities  for  handling 
traflSc.     Vast  amounts  have  thus  been  expended 
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for  tunnels,  overhead  bridges  and  in  the  intro- 
duction of  the  block  system  upon  lines  having 
little  or  no  business,  that  might  better  have  been 
left  unexpended,  because  the  outlay  has  circum- 
scribed needed  expenditures  in  other  directions. 
The  comfort  and  necessities  of  a  people  as  a 
whole  are  all-important.  Every  dollar  added 
unnecessarily  to  the  cost  of  constructing  and 
operating  railroads  is  so  much  taken  from  the 
common  fund.  A  happy  mean  should  be  ob- 
served. In  the  matter  of  safeguards  it  is  to  be 
found  in  the  calm,  dispassionate  co-operation  of 
the  state  and  the  carrier  in  providing  such  pre- 
cautions as  general  needs  justify.  Carriers,  if  left 
to  themselves,  will  do  this  from  self-interest  and 
will  not  abuse  the  trust,  nor  will  they  sacrifice 
material  interests  in  vain  efforts  to  attain  theo- 
retical ends. 

A  man  may  travel  in  America  fifty  millions  of 
miles  without  being  killed,  or  twelve  million 
miles  Avithout  beting  injured.  This  risk,  small  as 
it  is,  is  greater  than  in  England  or  Germany,  but 
it  is  much  less  than  the  risk  incurred  on  the 
streets  of  a  city. 

While  the  precautions  that  railways  adopt  to 
prevent  accidents  at  stations  and  elsewhere  are 
each  year  more  complete,  the  most  effective  pre- 
ventive of  all  is  the  growing  knowledge,  intelli- 
gence and  experience  of  the  community. 

The  easy  approach  to  the  tracks  of  railways  in 
America  and  the  indisposition  of  the  courts  to 
enforce  the  regulations  of  carriers,  as  sanctioned 
by  the  statutes,  greatly  increase  the  number  of 
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casualties.  Generally,  it  may  be  said  that  ab- 
sence of  necessary  safety  appliances  on  American 
railroads  has  not  arisen  from  lack  of  apprecia- 
tion, but  from  lack  of  means.  When  roads  only 
render  a  bare  return  upon  the  investment,  owners 
cannot  be  expected  to  provide  precautions  against 
ordinary  casualties  from  their  private  means. 

In  the  operation  of  railroads,  complete  freedom 
from  danger,  it  may  be  truthfully  said,  can  only 
be  secured  by  expenditures  entirely  beyond  the 
means  of  the  wealthiest  corporation. 

Railway  experts  have  made  the  assertion  that 
notwithstaijding  the  safety  appliances  installed 
by  the  railways  in  recent  years,  the  improvements 
in  track  and  equipment,  and  the  increase  in  wages 
paid,  the  percentage  of  accidents  is  higher,  has 
increased  in  greater  ratio  than  the  percentage  of 
earnings. 

It  should  be  remembered  that  the  question  of 
accidents  is  one  of  far  greater  importance  to  the 
railway  employe  than  to  the  public,  for  upon  the 
employe  falls  the  major  part  of  the  fatalities  and 
injuries  resulting  from  accidents,  and  it  may  also 
be  noted  that  upon  the  railway  companies  falls  the 
immense  financial  drain  as  well  as  loss  of  prestige 
and  the  public  criticism  that  follows  mishaps. 

The  safe  operation  of  trains  has  been  the  subject 
of  federal  legislation,  having  in  view  the  safety 
of  employes  and  travelers  upon  railways.  Such 
legislation  has  compelled  common  carriers,  en- 
gaged in  interstate  commerce,  to  equip  their  loco- 
motives with  power  driving  wheel  brakes  and  ap- 
pliances for  operating  the  train  brake  system  so 
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that  engineers  can  control  the  speed  of  the  trains 
without  requiring  brakemen  to  use  the  common 
hand  brakes  for  that  purpose ;  also,  to  equip  loco- 
motives with  ash  pans,  which  can  be  dumped  or 
emptied  and  cleaned  without  the  necessity  of  going 
under  the  locomotives,  and  to  equip  their  cars  with 
couplers  coupling  automatically  by  impact  and 
which  can  be  uncoupled  without  the  necessity  of 
men  going  between  the  ends  of  the  cars.  Such 
legislation  also  requires  that  cars  must  be  pro- 
vided with  secure  grab  irons  or  handholds  in  the 
ends  and  sides  of  each  car  for  greater  security 
for  men  in  coupling  and  uncoupling  cars.  Cars 
must  also  be  equipped  with  secure  sill  steps  and 
efficient  hand  brakes,  ladders,  running  boards  and 
handholds  or  grab  irons  on  their  roofs.  The 
Interstate  Commerce  Commission  is  authorized 
to  adopt  a  standard  height  of  draw  bars  for  freight 
cars,  and  their  use  in  interstate  commerce  when 
not  so  equipped  is  forbidden.* 

Federal  legislation  has  also  provided  that  car- 
riers engaged  in  interstate  and  foreign  commerce 
must  make  monthly  reports  under  oath  of  all  col- 
lisions, derailments  or  other  accidents,  resulting 
in  injury  to  persons,  equipment  or  road-bed,  stat- 
ing the  nature  and  cause  thereof  and  the  circum- 
stances connected  tlierewith.  The  Interstate 
Commerce  Commission  is  given  authority  to  inves- 
tigate all  such  accidents  so  reported,  and  the  Com- 
mission is  required,  when  it  deems  it  to  the  public 


*  The  prescribed  standard  height  of  draw  bars  is:  Standard 
gauge  roads,  34^^  inches;  narrow  gauge  roads,  26  inches;  max- 
innim  variation  between  loaded  and  empty  cars,  3  inches. 
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interest,  to  make  reports  of  such  investigations, 
stating  the  causes  of  the  accidents  and  making 
such  recommendations  as  it  deems  proper.  Such 
reports  are  to  be  made  public  by  the  Commission 
in  such  manner  as  it  deems  proper. 

Federal  legislation  has  also  limited  the  hours  of 
working  of  railway  employes  who  are  actually 
engaged  or  connected  with  the  movement  of  any 
trains,  making  it  unlawful  for  any  common  carrier 
to  require  or  permit  any  such  employe  to  be  or 
remain  on  duty  for  a  longer  period  than  sixteen 
consecutive  hours,  and  whenever  such  employe 
shall  have  been  continuously  on  duty  for  sixteen 
hours  he  shall  be  relieved,  and  not  required  or 
permitted  again  to  go  on  duty  until  he  has  had 
at  least  ten  consecutive  hours  off  duty,  and  no  such 
employe  who  has  been  on  duty  sixteen  hours  in  the 
aggregate  in  any  twenty-four  hour  period,  shall 
be  required,  or  permitted,  to  continue  or  again  go 
on  duty  without  having  had,  at  least,  eight  con- 
secutive hours  off  duty.  Operators,  train  dis- 
patchers, and  other  employes  connected  with  the 
use  of  the  telegraph  or  telephone  in  relation  to 
the  movement  of  trains,  may  not  be  required,  or 
permitted,  to  be  on  duty  for  a  longer  period  than 
nine  hours  in  any  twenty-four  hour  period  in 
towers,  offices,  places  and  stations  continuously 
operated  night  and  day,  nor  for  a  longer  period 
than  thirteen  hours  in  towers,  offices,  places  and 
stations  operated  only  during  the  day  time,  except 
in  cases  of  emergency  when  they  may  be  permitted 
to  be  and  remain  on  duty  for  four  additional  hours 


118  on: I! ATI XG  THAINS 

in  a  twenty-four  hour  period  and  not  exceeding 
three  days  in  a  week. 

Further,  federal  legislation  has  surrounded  the 
transportation,  in  interstate  commerce,  of  explo- 
sives and  other  dangerous  articles,  with  restric- 
tions ;  thus  it  is  forbidden  to  carry  dynamite,  gun- 
powder, liquid  nitroglycerine,  fulminate  in  bulk 
in  dry  condition  or  other  like  explosives  on  passen- 
ger vehicles ;  packages  containing  explosives  must 
be  plainly  marked  by  the  shipper  on  the  outside, 
denoting  the  contents.  The  Interstate  Commerce 
Commission  is  required  to  prescribe  regulations 
for  the  safe  transportation  of  explosives.  This 
law  is  highly  penal,  providing  for  imprisonment 
of  not  more  than  ten  years  if  death  or  bodily 
injury  occurs  to  any  person  if  the  law  is  ignored. 

Railway  accidents  may  be  divided  into  four 
classes  as  follows : 

First.  Unavoidable  accidents,  or  those  caused 
by  tlie  act  of  God,  the  public  enemy,  or  by  some 
miscreant  who  takes  up  a  rail,  misplaces  a  switch, 
or  puts  an  obstruction  on  the  track. 

Second.  Accidents  to  passengers,  outsiders 
trespassing  or  not  trespassing,  caused  by  the  care- 
lessness or  wantonness  of  the  injured  or  some 
other  person  for  whose  act  the  railroad  is  not 
liable,  or  by  the  failure  on  the  part  of  the  state  or 
municipality  to  make  and  enforce  proper  laws 
and  ordinances  to  prevent  stoning  trains  and  tres- 
passing on  the  premises  and  cars  of  the  companies. 

Third.  Those  caused  by  the  want  of  care,  fore- 
sight, or  supervision  on  the  part  of  the  manage- 
ment. 


OPE  BATING  TRAINS  119 

Fourth.  Those  caused  by  the  carelessness, 
thoughtlessness,  or  neglect  of  employes,  i.  e.,  by 
disregard  or  disobedience  of  rules. 

Neither  railway  companies  nor  their  employes 
can  be  held  responsible  for  accidents  under  the 
first  and  second  classes.  The  proportion  of  acci- 
dents coming  under  the  third  class  is  compara- 
tively small.  Self  interest  alone  forces  the  man- 
agement of  railways  to  the  exercise  of  care,  fore- 
sight and  supervision  in  the  operation  of  trains. 

The  large  majority  of  all  accidents  that  happen 
are  outside  of  the  first  three  classes  and  fall  under 
the  fourth  class,  namely :  those  caused  by  the  care- 
lessness, thoughtlessness  and  neglect  of  employes. 

It  is  manifest  that  the  perfection  of  mechanical 
appliances  will  never  be  a  complete  preventive  of 
accidents.  Railway  managers  who  have  studied 
the  subject  closely  and  have  had  long  experience 
in  operation  lean  to  the  conclusion  that  the 
employe,  the  man,  must  be  looked  to  for  relief.  In 
pursuing  such  a  policy  the  railway  manager  will 
seek  to  find  for  the  service,  good,  competent,  care- 
ful and  sober  men ;  he  will  seek  to  adopt  such  rules 
as  will  tend  to  keep  incompetent  and  careless  men 
out  of  the  service.  He  will  see  that  the  track  and 
equipment  are  kept  as  perfect  as  may  be  and 
always  intelligently  inspected  so  that  inherent  or 
developed  defects  may  be  discovered  quickly.  He 
will  formulate  rules  and  regulations  that  will  fully 
educate  the  employe  in  a  knowledge  of  his  duties 
and  responsibilities;  and  will  exercise  the  most 
rigid  supervision. 
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Injuries  to  passengers  and  others  for  which 
employes  are  at  fault  arise  principally  from  col- 
lisions, derailments  and  improper  handling  and 
management  of  trains  and  stations. 

Collisions  :  CoUisons  are  caused  often  by  reck- 
less disregard  of  signals  or  by  foolhardiness — 
taking  a  chance  when  the  signals  cannot  be  seen 
from  fog  or  other  causes — ^instead  of  observing 
the  fundamental  rules  of  train  operation. 

In  case  of  doubt  adopt  th^  safe  course. 

Speed  must  always  be  sacrificed  for  safety. 

Switching  Cars  Containing  Passengers  With- 
out THE  Engine  Being  Attached  to  Cars  :  This 
practice  is  expressly  prohibited,  yet  it  is  indulged 
in  at  times  by  men  who  have  long  been  in  the  ser- 
vice. Ninety-nine  times  in  one  hundred  no  dis- 
aster happens ;  it  is  the  hundredth  time  that  costs 
many  times  over  the  time  saved  before. 

Careless  Loading  and  Unloading  of  Freight 
Upon  Mixed  Trains:  Specific  rules  govern  the 
loading  and  unloading  of  cars.  It  would  seem  self- 
evident  that  timber  or  telegraph  poles  ought  not 
to  be  unloaded  from  moving  trains  carrying  pas- 
sengers or  from  any  moving  trains,  yet  that  has 
been  done  with  disastrous  results.  Many  acci- 
dents are  also  caused  by  logs,  water  pipes, 
machinery  or  other  property  liable  to  fall  from 
cars  not  being  properly  secured  to  the  car.  Acci- 
dents occur  to  patrons,  and  their  property  is  dam- 
aged, by  careless  handling  of  cars  on  tracks  on 
which  other  cars  are  placed  to  be  loaded  or  un- 
loaded, whereby  occupants  of  cars  while  loading 
the  same  are  thro^Mi  down  and  injured  and  prop- 
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erty    is    damaged    through    other    cars    being 
switched  down  against  them. 

Keckless  Eunning:  Instances  have  been 
known  where,  notwithstanding  orders  to  run  slow 
over  a  track  being  repaired,  down  hill  or  around 
curves^  the  precaution  has  been  disregarded  with 
disastrous  results. 

Failure  to  Stop  Trains  Long  Enough  to  Allow 
Passengers  to  Get  On  and  Off  :  Accidents  from 
this  cause  are  not  rare  and  unfortunately  often 
happen  to  the  old  and  infirm  or  those  unable  to 
take  proper  care  of  themselves. 

Serious  results,  it  would  seem,  may  happen  from 
the  most  trivial  causes.  For  instance,  passengers 
will  be  injured  by  falling  car  windows;  from  the 
starting  of  a  train  too  quickly  to  allow  them  to 
seat  themselves;  from  parts  of  the  engine  being 
carelessly  screwed  on  becoming  detached  and 
striking  passengers  on  station  platforms;  from 
failure  to  stop  trains  at  the  platforms  of  stations; 
from  passengers  falling  over  packages  left  in  the 
aisles,  etc. 

Accidents  to  Persons  Crossing  Tracks  at 
Highways  :  This  is  a  most  fatal  class  of  accidents 
and  of  increasing  frequency  caused  by  the  in- 
creased number  and  speed  of  trains,  multiplicity 
of  tracks  and  the  growth  of  the  population.  It 
often  happens  that  such  accidents  are  caused  by 
failure  to  give  the  required  signals  on  approach- 
ing crossings;  by  freight  trains  passing  through 
stations  at  a  prohibited  speed ;  by  failure  of  gate- 
men  and  flagmen  to  perform  their  duties;  by 
headlights  having  been  extinguished  without  the 
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knowledge  of  the  engineer,  especially  when  there 
is  snow  on  the  ground.  The  great  contributing 
cause  may  be  said  to  be  the  failure  of  the  persons 
crossing  the  tracks  to  exercise  ordinary  caution. 

The  frequency  of  grade  crossings  is  due  to  the 
fact  that  the  United  States  is  a  comparatively  new 
country  and  many  roads  could  not  have  been  built 
had  the  cost  of  overhead  bridges  or  tunnels  been 
added.  The  grade  crossing  has  entailed  hardships 
both  on  the  carrier  and  the  community.  It  is  im- 
possible to  prevent  accidents  thereon,  every  cross- 
ing invites  them  and  while  the  abolishment  of  the 
grade  crossing  may  be  demanded,  it  is,  at  least  in 
this  day,  impracticable  to  do  without  it.  The  own- 
ers and  managers  of  railways  are  fully  alive  to 
the  advantages  to  be  derived  from  the  abolishment 
of  these  crossings  and  it  may  truthfully  be  said 
that  as  fast  as  their  resources  warrant  it,  changes 
are  gradually  and  continually  being  made. 

Trespassing:  Accidents  from  this  cause  are 
frequent  and  while  they  cannot  be  laid  at  the  door 
of  train  operatives,  they  may  quite  often  be 
avoided  by  greater  care  and  watchfulness;  by 
warning  trespassers  of  the  approach  of  trains ;  by 
sounding  the  whistle ;  by  slowing  up,  or  by  stop- 
ping the  train. 

Cars  Projecting  Over  Highway  Crossings: 
Cars  left  in  such  a  position  are  very  apt  to  frighten 
horses  and  cause  them  to  run  away.  The  laws  of 
the  land  and  the  rules  of  the  railways  prohibit  it. 
The  stoppage  of  trains  with  the  rear  car  standing 
on  the  highway,  should  also  be  avoided,  par- 
ticularly in  the  winter  time,  when  there  is  always 
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more  or  less  steam  leaking  from  the  hose,  which 
is  likely  to  frighten  horses  waiting  to  get  by. 

Leaving  Turntables  Unlocked:  Children  are 
frequently  injured  from  this  neglect.  They  are 
attracted  to  the  turntables  and  if  unlocked  seek  to 
manipulate  them  often  with  disastrous  results  to 
themselves. 

Placing  Torpedoes:  Torpedoes  not  properly 
attached  to  the  rail  as  required  by  the  rules  or 
placed  on  a  rail  in  a  highway  are  apt  to  be  picked 
up  by  children  as  playthings  to  their  probable 
injury. 

Fires  :  Fires  started  by  sparks.  These  can  be 
minimized  if  attention  is  paid  to  firing  and  to  the 
condition  of  the  netting  and  ashpans  of  engines. 

Accidents  to  Employes  Through  the  Careless- 
ness OF  Other  Employes  :  As  in  the  case  of  pas- 
sengers, the  majority  of  accidents  to  employes 
arise  from  collisions  which,  as  has  been  noted,  ^.re 
most  frequently  caused  by  reckless  disregard  of 
signals  and  failure  to  observe  the  rules  governing 
the  movement  of  trains. 

Accidents  to  Employes  Caused  by  Their  Own 
Carelessness:  Some  of  the  most  common  acci- 
dents of  this  class  occur  in  coupling  cars ;  getting 
cm  or  off  cars;  falling  from  trains  or  engines, 
moving  or  standing;  being  struck  by  overhead 
obstructions;  crossing  or  going  between  moving 
cars  or  passing  in  front  of  moving  cars  or  engines ; 
leaving  cars  too  near  a  switch  to  clear  a  man  on 
a  car  on  the  next  track ;  going  under  cars  to  repair 
them  or  under  engines  without  putting  out  a  flag; 
cutting  steam  hose  without  first  knowing  that  the 
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steam  is  turned  off ;  or  oiling  hot  boxes  while  the 
train  is  in  motion. 

In  all  these  cases  the  results  are  attributable  to 
carelessness,  thoughtlessness  or  recklessness.  In 
many  instances  the  recklessness  is  in  the  face  of 
l)recautionary  measures. 

Derailments:  Derailments  generally  result 
from  nmning  into  open  switches,  off  derails,  or 
too  fast  running  at  bad  places  in  the  track.  Nearly 
all  of  tliese  cases  can  be  avoided  by  careful  running 
and  by  compliance  with  the  rules.  Occasional  de- 
railments also  occur  from  minor  causes,  such  as 
a  brake-shoe  on  the  tank  of  an  engine  coming  off 
— the  brake-shoe  ha^^^ng  an  old  defect  which  should 
have  been  discovered  by  inspection. 

Defective  Equipment:  The  majority  of  acci- 
dents (»aused  by  defective  equipment  come  under 
Ihe  fourth  class,  mentioned  in  the  early  part  of 
this  chapter,  because  if  the  rules  had  been  care- 
fully observed,  the  inspection  of  such  equipment 
wouhl  have  brouirht  to  liirht  the  defects  in  the  cars 
or  engines,  which  caused  the  disaster. 

This  em}>hasizes  the  need  of  the  most  rigid  in- 
spection and  supervision.  If  the  rules  were 
observeil  defective  running  boards,  handholds, 
ladders  ami  brakes  would  be  discovered  and  the 
cars  set  out:  defective  couplers  which  cause  the 
breaking  of  trains  in  two  would  be  discovered;  air 
l\ose  that  was  oKl  auil  at  the  bursting  point  would 
be  noticed,  and  so  on. 

Tlie  same  is  true  of  engines:  were  their  inspec- 
tion rigid  and  intoUigont.  defective  grate-shaMng 
riiTiritiar  and  defective  shovelinir  sheets  would  be 
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discovered  and  eliminated,  imperfect  appliances, 
which  cause  accidents  would  be  rejected  or  re- 
paired. 

The  following  specific  rules  and  regulations  are 
commonly  prescribed  by  railway  companies  in 
relation  to  accidents : 

Instructions   in   Case  op  Accidents. 

1.  Whenever  passengers  or  employes  are  injured  everything 
should  be  done  to  care  for  them  properly.  The  company's  nearest 
surgeon  should  be  called  to  treat  them;  if  prudent,  they  should  be 
moved  to  the  nearest  place  at  which  the  company  has  a  surgeon 
and  left  with  such  surgeon  for  care  and  treatment.  If  the  injury 
be  serious,  the  nearest  competent  surgeon  obtainable  should  be 
called  to  attend  until  the  company's  surgeon  arrives. 

2.  Whenever  an  accident  happens  to  any  train,  on  which 
passengers  are  carried,  whether  collision  or  derailment,  of  what- 
ever nature,  on  main  line  or  siding,  or  within  the  yard  limits  where 
trains  are  reconstructed,  conductors  should  report  on  a  form  pro- 
vided for  that  purpose,  and  noting  opposite  each  name  what 
injury,  if  any,  the  passenger  received.  Conductors,  after  making 
everything  safe,  should  give  their  undivided  attention  to  the  care 
and  comfort  of  their  passengers,  especially  to  those  who  are  injured. 
Bedding  and  linen  may  be  taken  from  sleeping  cars  for  this 
purpose,  the  conductor  keeping  a  careful  account  thereof  and 
seeing  to  its  return;  when  deemed  necessary,  injured  persons  may 
be  put  in  the  sleeping  cars.  When  a  number  of  persons  is 
injured,  the  service  of  competent  surgeons  in  the  vicinity  should 
be  at  once  secured,  and  every  i)ossible  effort  made  to  care  for 
the  injured,  the  company's  surgeon  in  each  direction  being  notified 
by  telegraph  or  telephone  to  come  immediately  to  the  place  of 
the  accident. 

3.  When  persons  (other  than  employes)  by  reason  of  climbing 
on  or  jumping  from  moving  trains,  or  walking  or  lying  on  the 
track,  are  injured,  they  should  be  sent  to  their  homes  or  placed  in 
charge  of  the  local  city,  village  or  township  authorities  and  no 
expense  incurred  on  the  part  of  the  company  in  the  matter. 

4.  A  report  of  all  accidents  should  be  sent  immediately  to  the 
proper  officials  by  the  conductor,  engineman,  agent,  yardmaster, 
foreman  or  person  in  charge,  by  telegraph,  using  a  form  provided 
for  the  purpose,  giving  the  names  of  the  injured  persons  and  wit- 
nesses, the  extent  of  injuries  and  the  names  of  the  owners  of  the 
property  damaged  and  the  extent  of  the  damage,  and  as  soon  as 
possible  a  full  detailed  report  made  on  a  form  provided  for  that 
purpose  and  forwarded  to  the  proper  officials,  a  separate  report 
being  made  for  each  person  injured.     If  the  person  injured  is  an 
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employe  he  should  also  make  and  sign  a  statement  of  facts  in 
relation  to  the  accident  in  his  own  handwriting  on  the  same  form ; 
should  he  be  unable  to  write,  the  statement  should  be  written 
at  his  dictation,  and  after  being  read  over  to  him  he  should  sign 
it  hj  making  his  mark,  the  person  writing  and  reading  the  state- 
ment signing  same  as  a  witness. 

5.  Whenever  an  employe,  whether  on  duty  or  not,  witnesses  an 
accident  in  which  a  person  is  injured  or  property  damaged,  in 
which  the  company  is  in  any  way  concerned,  he  should  report  it 
immediately  on  a.  form  provided  for  that  purpose.  Every  effort 
should  be  made  to  procure  the  names  and  addresses  of  all  persons, 
particularly  outsiders,  who  witnessed  the  accident,  especially  when 
persons  are  injured  within  the  corporate  limits  of  any  city,  town 
or  village,  or  when  crossing  the  tracks  at  a  public  highway. 

6.  When  an  accident  occurs  on  an  engine,  or  is  caused  by  an 
engine  striking  any  person,  or  conveyance,  or  when  cars  are  being 
coupled  or  uncoupled,  a  full  report  should  be  made  by  the  engine- 
man  on  a  form  provided  for  that  purpose,  as  well  as  by  the  con- 
ductor or  the  person  in  charge  of  the  train. 

7.  When  persons  are  injured  while  coupling  or  uncoupling  cars 
or  in  getting  on  or  off  cars,  whether  passenger  or  freight,  or  in 
any  other  way,  in  which  the  accident  may  have  been  caused  by 
defective  appliances  or  machinery,  the  cars  or  appliances  should 
be  immediately  examined  by  the  person  in  charge  or  by  the  agent, 
to  ascertain  their  condition,  and  report  made  of  the  inspection  on 
a  form  provided  for  that  purpose,  giving  the  numbers  and  initials 
of  cars  examined  and  the  names  of  the  persons  making  the  inspec- 
tion. The  inspector  at  the  first  division  terminal  will  also  examine 
the  machinery,  cars  or  appliances,  and  make  a  report  on  same 
form.  When  an  accident  is  caused  by  defective  machinery  or  by  the 
breaking  of  machinery,  tools,  appliances  or  rails,  the  broken  or 
defective  parts  should  be  so  marked  as  to  be  readily  identified  and 
immediately  turned  over  to  the  proper  officials. 

8.  When  an  accident  occurs  which  results  in  the  death  of  any 
person,  the  remains  of  the  deceased  should  be  carefully  conveyed 
to  the  nearest  station  building,  care  being  taken  not  to  remove  the 
body  outside  the  limits  of  the  county  and  state  in  which  the  acci- 
dent happened.  The  agent  at  such  station  should  then  notify  the 
proper  official  by  wire,  as  weil  as  the  family  or  friends  of  the 
deceased. 

What  to  do  for  those  injured  or  seriously  ill — First  Aid, 

9.  To  be  of  help,  keep  your  head. 

10.  Remove  injured  person  from  the  wreckage,  using  the  utmost 
care  not  to  further  injure  him. 

11.  Stretchers.  In  removing  injured  persons  great  care  should 
be  exercised  to  avoid  further  hemorrhage.  To  put  injured  person  on 
stretcher,  use  three  persons  if  possible,  with  injured  person  between 
the  stretcher  and  those  lifting.     One  should  lift  under  the  head 


OPEBATING  TBAIN8  127 

and  shoulders,  another  under  the  hips,  and  the  third  the  legs.  If 
regular  stretcher  cannot  be  secured,  use  a  grain  door  for  that  pur- 
pose, or  cStboose  cushions,  or  a  couple  of  boards  covered  with  blan- 
kets or  coats.  In  walking  with  person  on  a  stretcher  break  step; 
do  not  keep  step. 

Whenever  a  stretcher  is  used  for  any  purpose,  the  employe  re- 
sponsible for  same  will  arrange  for  its  prompt  return ;  advising  the 
proper  official  of  its  use. 

12.  Keep  the  crowd  away,  so  as  to  insure  plenty  of  fresh  air. 

13.  Examine  the  injuries  carefully  before  doing  anything. 

14.  Don't  touch  open  wounds  with  the  hands,  nor  attempt  to 
remove  dirt,  nor  apply  unclean  dressings  of  any  kind,  as  infection 
may  be  introduced  by  so  doing. 

15.  First  Aid  Packets  (packets  put  up  by  the  American  Red 
Cross)  should  be  kept  on  hand  on  trains  and  at  other  places  where 
they  are  likely  to  be  required.  The  first  aid  packets  contain:  two 
aseptic  compresses  wrapped  in  oil  paper,  one  cambric  bandage,  one 
triangular  bandage,  and  two  safety  pins.  In  dressing  wounds  place 
the  compress  on  the  wound  without  touching  that  part  which  comes 
in  contact  with  the  wounded  surface,  secure  with  the  cambric  band- 
age, and,  if  necessary,  wrap  the  whole  with  triangular  bandage. 
This  latter  can  be  also  used  as  a  sling  and  to  secure  splints.  If  the 
contents  of  one  packet  are  insufficient,  use  more. 

16.  HsMORRHAOE.  To  arrest  hemorrhage,  place  compresses  on 
the  bleeding  part  and  secure  firmly  with  the  cambric  bandage;  if 
bleeding  continues,  apply  more  compresses  and  more  pressure  until 
bleeding  ceases.  If  this  fails,  tie  a  bandage  around  the  limb  be- 
tween the  point  of  hemorrhage  and  the  body,  and  twist  tightly  with 
a  stick  until  bleeding  stops.    Then  secure  bandage. 

17.  Fracture.  Broken  bones  should  be  treated  with  splints, 
the  splints  secured  in  position  by  triangular  and  other  bandages. 
The  splints  should  reach  from  below  the  lower  joint  to  the  one  above 
the  fracture.  Folded  newspapers,  pieces  of  board,  heavy  pasteboard 
or  anything  sufficient  to  prevent  movement  of  the  broken  ends  of 
bones  upon  each  other  will  answer. 

18.  Burns.  Bums  should  be  treated  in  the  same  manner  as 
wounds.  Do  not  forcibly  remove  clothing;  cut  the  clothes  away,  if 
necessary.  Where  there  is  much  pain,  common  baking  soda  dissolved 
in  water  may  be  used  to  saturate  bandage.  Don 't  use  preparations 
of  oil,  as  they  are  liable  to  cause  infection. 

19.  Shock.  Shock  is  a  condition  of  almost  complete  absence 
of  the  signs  of  life,  such  as  sighing  respiration,  pale  cold  clammy 
skin,  etc.  Don't  give  whiskey,  or  any  other  stimulants,  or  drugs; 
the  principal  requirements  are  internal  and  external  heat  by  means 
of  hot  coffee,  hot  milk,  and  other  hot  drinks,  and  the  application  of 
heat  by  means  of  blankets,  hot  water-bottles,  hot  bricks,  etc.  In 
cases  of  apparent  drowning  and  electrical  shock,  use  artificial 
respiration. 
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20.  Unconsciousness.  PersoDs  unconscious  from  any  cause 
should  be  removed  to  a  quiet  place  and  laid  upon  the  back.  Keep 
every  one  away  and  let  plenty  of  air  get  to  the  sick  person.  Loosen 
the  clothing  about  the  neck  and  abdomen.  If  the  conditions  are  like 
shock;  use  same  treatment. 

21.  Fits.  A  person  suffering  from  a  fit  should  be  kept  quiet, 
on  the  back.  Loosen  the  clothing  about  the  neck  and  abdomen,  and 
be  careful  he  does  not  injure  himself  while  in  the  fit. 

22.  Heat  Exhaustion  and  Sunstroke.  In  the  former  the  skin 
will  be  cold  and  clammy,  and  the  conditions  will  be  same  as  shock; 
the  same  treatment  will  be  required.  In  cases  of  sunstroke  the  body 
feels  hot  to  the  touch ;  is  dry.  Apply  ice  to  the  abdomen,  head  and 
other  parts  of  the  body  by  rubbing  with  pieces  of  ice  or  cracking 
the  ice  and  putting  it  in  cloths  over  the  parts  named  above. 


CHAPTEE    IX. 


SAFETY  APPLIANCES  AND  THEIR  PRACTICAL  USES.* 


The  community,  including  the  bulk  of  railway 
men,  agree  in  designating  certain  appurtenances 
of  railroads  as  safety  appliances,  overlooking  in 
that  connection  others  much  more  important. 
The  reason  is,  the  former  were  introduced  coinci- 
dentally  with  or  to  meet  public  clamor,  while  the 
latter  were  not. 

A  noticeable  thing  in  connection  with  the 
safety  appliances  of  railroads  is  that  they  in  gen- 
eral facilitate  the  movement  of  trains  as  well  as 
protect  them.  While  the  public  does  not,  per- 
haps, place  an  exaggerated  estimate  on  the  im- 
portance of  what  it  designates  as  safety  devices, 
it  ignores  the  efforts  that  have  been  made  in 
other  directions  having  the  same  object  in  view. 
When  a  train  is  hurled  from  a  high  embankment 
or  plunges  through  a  bridge,  the  occurrence  ex- 
cites horror,  but  in  the  majority  of  cases  the 
mystery  which  envelops  the  cause  of  the  accident 

*  The  subject  of  safety  appliances  is  closely  interwoven  with 
that  of  accidents,  and  reference  is  made  to  another  chapter  in 
this  book  dealing  with  accidents  in  which  reference  is  made  to 
federal  legislation  having  in  view  the  safety  of  employes  and 
travelers  upon  railways  and  prescribing  certain  standard  appliances 
for  equipment;  the  making  of  reports  of  accidents,  limiting  the 
working  hours  of  employes,  surrounding  the  transportation  of 
explosives  and  dangerous  articles  with  restrictions,  etc. 

(129) 
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(lulls  the  edge  of  criticism.  This  does  not,  how- 
ever, lessen  the  seriousness  of  the  occurrence  in 
the  eyes  of  railway  managers.  They  do  not  make 
the  distinction  in  reference  to  accidents  that  the 
public  does.  Being  responsible  for  the  operation 
of  the  road  as  a  whole,  they  think  of  it  as  a  whole 
and  act  with  that  view,  remembering  always  the 
importance  of  avoiding  accidents  of  every  descrip- 
tion. Thus,  they  consider  it  in  reference  to  the 
maintenance  of  the  track;  to  its  supervision;  to 
the  drainage  needed  to  protect  the  road  from 
floods,  or  becoming  surcharged  with  water;  to 
the  strength  of  the  rails;  to  the  security  with 
which  they  are  fastened;  to  the  soundness  of  ties 
and  the  care  with  which  they  are  looked  after; 
to  the  adequacy  of  the  ballast;  to  the  appurte- 
nances to  grade  crossings,  frogs  and  switches ;  to 
the  signals;  to  the  maintenance  of  bridges  and 
culverts;  to  properly  guarding  same,  and  finally, 
to  the  care  with  which  the  equipment  is  con- 
structed, inspected  and  maintained. 

These  things,  and  many  others  I  might  men- 
tion, are  fundamental,  and  a  disregard  of  them  is 
fraught  with  danger  to  life  and  property.  Yet  we 
do  not  associate  them  with  the  so-called  safety 
devices  of  railroads.  Thus,  it  appears  our  appre- 
ciation of  the  latter  is  partial  only.  Everything 
connected  with  the  track,  as  well  as  with  trains, 
is  constructed  and  operated  with  a  view  to  the 
prevention  of  accidents.  Foresight  in  this  respect 
is  fundamental.  So  much  is  said  about  the  block 
system,  mechanical  coupling  of  cars,  automatic 
brakes  and  similar  specialties  that  we  forget  that 
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they  are  only  incidents,  details  in  the  great  pan- 
orama. 

Many  books  and  essays  have  been  written  on 
railway  accidents,  mainly  to  recomit  their  hor- 
rors, but  partly,  as  the  authors  hint,  to  point  out 
to  the  public,  and  to  legislators  and  railway  man- 
agers, how  they  may  be  avoided.  In  regard  to 
collisions,  one  and  all  agree  that  the  block  sys- 
tem prevents  two  trains  from  being  on  the  same 
track  at  the  same  moment,  and  therefore  prevents 
collisions.  Arguing  from  this,  they  lay  it  down 
as  essential  that  every  company  should  have  a 
block  system.  The  financial  aspect  of  the  subject 
troubles  them  not  at  all. 

Essays  on  railway  accidents  are  always  ac- 
companied by  tabulated  statements  of  accidents 
which  have  arisen  from  various  causes.  Their 
general  effect  is  to  lead  the  reader  to  believe  the 
subject  is  not  receiving  the  attention  from  rail- 
way managers  which  it  should.  Statistics  of  this 
kind,  it  is  to  be  remarked,  are  always  convincing 
iind  nearly  always  misleading.  They  are  so  in 
this  case.  It  is  perfectly  well  known  to  every 
railway  manager  in  the  world  that  absence  of 
prevention  is  not  so  much  a  matter  of  oversight 
or  neglect  as  of  inability  to  supply  the  thing 
needed. 

All  writers  are  not  equally  unreasonable,  but 
generally  they  assume  that  every  railroad  should 
be  supplied  with  the  block  system  and  with  over- 
head bridges.  This,  notwithstanding  the  fact 
that  many  companies  are  only  able  to  pay  for 
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tho  most  primitive  and  economical  train  and 
Btntion  service. 

Marked  interest  is  evinced  by  railways  in  every 
kind  of  sntVty  ni)i)liance,  and,  stimulated  by  this, 
inventors  have  been  and  are  making  continual 
proffress  in  such  matters.  The  owners  and  man- 
aja^rs  of  railways  are  not  more  selfish  than  others, 
and  are  interested,  the  same  as  the  rest  of  ns,  in 
>^«fetY  appliances  on  humanitarian  grounds. 

Intkuuh  kinh;  Switch:  One  of  the  greatest 
safety  devices  ever  pertWted  is  the  interlocking 
switv^h.  It  is  also  o!ie  of  the  most  useful  con- 
trivauvvs  for  a^veleratinjr  business  ever  invented 
iu  \HMUUvtivMi  with  railways.  The  interlocking 
switch  is  workini*  as  is  well  known,  from  a  central 
(vnv\>r.  It  is  found  es^Hvially  valuable  in  crowded 
vai\ls  ;u\d  at  raih\^4d  oro^>*ings  and  draw-bridges. 
Vluvuci^  this  vvutrivauiV  the  track  upon  which 
A  train  is  j^rvwwliu^  is  oto^^i  to  all  other  trains. 
rV.;;s.  wV.orx^  :wv^  or  morv  raitwavs  cross  each 
olV.^  V.  ;:  5 ho  Vowonr.au  oiv-r.s  ^fee  switch  to  a 
iTAiv.  vv,\  nV,v  Tw^vi.  V.v  i^:  t>y  >&i:v  trisafie  and  bv  the 
sa;v.o  r.vAv^v.vr.*  Ti^v^tr^'s  :h;-  >wii*Ae!s  on  the 
^^l\":  -iw^xV  5\"  iV.-i^:  :>:i  :T:3i:v,>  o;:  :i>e  jawer  wiD  be 
hVVA'-.^v.  o:  o;>vTivvl  v.:  :>rf  ^-vf-r.*  tlrfy  altMnpt  to 
^•^^^ss.  V^?.'  ',rT<::\.V'V^r,x:  <Ts;T^-r.':  is  ^"^jnted  by 
:^>v:>s.  t^"  ^-V^.'v.  ">»;  >^':w'*>?f»s  i235  :S3£!nais  aie 
.^^r.Y>^x••■^\^  >>  •:\x';>  .^':  -^^-.t^^^..    TV-  >v«ps  cmtral- 
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switches  and  signals  having  any  relation  to  the 
one  he  intends  to  move  are  locked.  The  inter- 
locking principle  may  be  applied  to  any  system 
of  levers  (so  that  one  lever  may  be  interlocked 
with  any  other  lever),  regardless  of  the  work  to 
be  perf or:med.  Thus,  switch  levers  may  be  inter- 
locked with  other  switch  levers,  as  well  as  with 
signal  levers.  Aside  from  its  use  at  railroad 
crossings,  the  interlocking  switch  is  an  effective 
safety  device  at  draw-bridges.  Thus,  the  draw  in 
opening,  by  a  mechanical  arrangement,  discon- 
nects the  tracks  approaching  the  bridge,  so  that 
an  engine  or  train  that  does  not  stop  (i.  e.,  dis- 
regards the  signal)  is  diverted  or  derailed.  The 
fact  that  the  interlocking  device  prevents  a  train 
from  running  into  an  open  draw,  or  into  another 
train  at  a  crossing,  renders  it  unnecessary  (as  a 
precautionary  measure)  for  trains  to  stop  when 
approaching  draw-bridges  and  railroad  crossings. 
Much  time  is  saved  in  this  way.  Interlocking  is 
also  available  for  use  in  connection  with  highway 
crossings ;  in  such  case  the  gates  are  operated  by  a 
wheel  from  the  tower  and,  when  closed,  are 
locked  by  a  lever  made  to  interlock  with  the 
signal. 

Interlocking  is  a  term  used  to  describe  appli- 
ances for  operating  switches  and  signals  from 
a  central  point.  The  levers  of  the  apparatus  are 
interlocked  with  each  other.  Of  this  system  it  is 
said  that  if  a  man  were  to  go  blindfolded  into  a 
signal  tower  with  an  interlocking  apparatus  he 
might,  so  far  as  accordance  between  switches  and 
signals  is  concerned,  be  allowed  with  safety  to  pull 


134  OPERATING  TRAINS 

over  any  lever  at  random.  He  might  delay  traffic 
because  he  might  not  know  which  signal  to  lower 
for  a  particular  train,  but  he  could  not  lower  such 
a  signal  or  produce  such  a  combination  of  position 
of  switches  and  signals  as  would,  if  the  signals 
were  obeyed,  produce  a  collision.  The  results  of 
the  interlocking  principle  may  be  illustrated  by 
the  example  of  a  piano  or  organ  constructed  in 
such  a  way  that  no  notes  could  be  played  on  it 
which  are  not  in  harmony  with  each  other.  The 
utility  and  safety  of  the  interlocking  system  have 
caused  it  to  be  popular  in  America.  In  many 
states  of  the  Union  interlocking  is  prescribed  by 
law  for  the  protection  of  grade  railroad  cross- 
ings and  draw-bridges.  Some  states  require 
the  crossings  of  electric  railways  to  be  inter- 
locked. 

There  is  some  difference  of  opinion  as  to  the 
use  of  derails  in  connection  with  the  interlocking 
system,  for  the  reason  that  every  derail  is  a  facing 
switch,  and  therefore  to  be  avoided  if  possible. 
Again,  accidents  have  been  occasioned  by  the 
levermen  changing  signals  and  opening  the  de- 
rail after  the  train  has  accepted  the  clear  signal, 
and  therefore  too  late  for  it  to  stop,  resulting  in 
throwing  it  off  the  track.  To  avoid  this,  electric 
locking  of  derails  has  been  introduced,  so  that 
after  a  signal  has  once  been  cleared,  it  is  made 
impossible  to  change  the  derail  until  after  the 
train  has  passed  over  the  crossing.  Until  reli- 
ance can  be  placed  upon  enginemen  to  act 
strictly  in  accordance  vnth  the  signal  displayed, 
and  in  no  case  to  overrun  a  stop  signal,  derails 
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will  be  a  necessity  and,  with  electric  locking, 
can  be  relied  upon.  Essential  features  in  con- 
nection with  an  interlocking  plant  are  these,  viz. : 
a  system  of  tracks  that  with  a  minimum  of 
switches  will  provide  for  the  maximmn  traffic;  a 
well  constructed  interlocking  apparatus,  the  cost 
of  maintenance  to  be  the  measure  of  its  efficiency; 
a  systematic  arrangement  of  signals,  so  that  their 
indications  may  be  easily  imderstood,  the  signals 
to  be  always  on  the  right  or  over  the  track  they 
govern;  electrical  control  of  high  speed  routes; 
ample  means  of  communication  for  the  informa- 
tion of  the  levermen. 

Such  is  the  interlocking  system,  one  of  the 
most  interesting  and  valuable  of  the  myriad  of 
devices  designed  to  facilitate  railroad  business 
and  at  the  same  time  throw  a  needed  safeguard 
around  life  and  property. 

Split  Switch:  The  split  switch  is  another 
safety  device  intended  to  expedite  business  and 
at  the  same  time  mechanically  protect  trains 
where  through  men's  neglect  or  omission  they 
might  otherwise  be  in  danger.  The  split  switch, 
as  trainmen  know,  is  a  device  by  which  an  open 
switch  in  front  of  a  train  is  closed  by  the  action  of 
the  wheels  of  the  locomotive.  The  device  by  which 
this  is  accomplished  is  so  simple,  and  yet  so  ef- 
fective, that  we  can  only  wonder  railroads  should 
have  been  operated  fifty  years  before  it  was  in- 
vented. 

Automatic  Brake:  The  automatic  brake  is 
another  device,  so  arranged  that  if  disabled  to  the 
extent  that  the  train  can  no  longer  be  controlled 
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through  it,  the  brake  is  applied  automatically  and 
the  train  stopped;  or,  to  state  it  differently,  the 
brake  stops  the  train  when  the  brake  is  no  longer 
to  be  depended  upon  to  perform  such  action  at 
the  pleasure  of  the  engineer.  Thus  the  engineer 
is  always  assured  of  his  ability  to  control  the 
movements  of  his  train.  *  *  Of  all  safety  appliances, 
the  air  brake  is  the  most  important.  It  has  greatly 
reduced  the  distance  in  which  a  train  can  be 
stopped  compared  with  the  distance  in  which  it 
could  be  stopped  by  hand  brakes.  Thus,  a  train 
of  fifty  cars  running  at  forty  miles  an  hour  can- 
not be  stopped  on  a  dry  and  level  track  in  less 
than  three  thousand  feet  by  hand  brakes  fully 
manned;  but  under  the  same  conditions  and  on 
the  same  track  the  same  train  can  be  stopped  in 
six  hundred  feet,  or  less,  with  the  air  brake.  It 
also  enables  the  train  to  be  stopped  instantly 
from  any  car  without  the  loss  of  time  necessary 
to  communicate  with  the  engineer.  But  what  is 
of  still  greater  importance  in  the  automatic  fea- 
ture is  that  it  makes  the  air  brake  quick  acting 
by  storhig  the  air  under  each  car,  and  it  is  the 
quick  action  of  the  brake  that  makes  it  possible 
to  use  it  on  any  train. '  '* 

A  description  of  the  air  brake  and  a  manual  of 
its  workings  will  be  f  oimd  in  another  volume  of 
this  series.  Also,  an  account  of  the  brakeshoe. 
A  description  will  also  be  found  in  another  vol- 
ume of  the  application  of  electricity  to  railroads. 

Air  Whistle:  The  air  whistle  used  on  the 
rear  of  trains  when  backing  up,^  to  warn  pedes- 

*  Arthur  W.  Soper. 
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trians  and  others,  is  esteemed  a  valuable  safety 
device.  It  is  an  attachment  of  the  air  brake 
proper.* 

Block  System:  The  block  system,  another 
safety  appliance,  is  a  contrivance  to  prevent  acci- 
dents and  facilitate  business.  If  the  theory  upon 
which  it  is  based  could  be  effectively  carried  out, 
two  trains  would  never  be  upon  the  same  section 
of  track  at  the  same  time.  Thus,  if  two  trains 
were  going  south,  the  first  must  have  passed  from 
the  section  before  the  other  could  enter  it.  But 
the  block  system,  so  long  as  it  merely  signals 
danger,  will  not  prevent  accidents,  because  its 
working  depends  upon  man's  watchfulness  and 
intelligence.  Accidents,  under  such  circum- 
stances, will  always  be  of  more  or  less  frequent 
occurrence.  Thus,  a  section  will  be  reported 
clear  by  the  signalman  when  it  is  not,  or  the 
engineer  will  not  observe  the  danger  signal. 
The  track  may  be  occupied  by  train,  or  by  an 
engine  or  a  detached  car.  Signalmen  are  not 
more  infallible  than  ordinary  mortals.  Indeed, 
where  low  priced  men  are  employed,  as  is  neces- 
sarily the  case  in  many  instances,  they  are 
exceedingly  fallible.  Opportunities  for  omissions 
and  mistakes  are  particularly  numerous  and 
aggravating  in  connection  with  the  movement  of 
trains.     The  system,  so-called,  therefore,  while 


*  It  consists  of  a  stop  cock  attached  to  the  air  brake  hose.  The 
stop  cock  has  a  whistle  In  it  and  when  the  valve  is  opened  the  air 
escapes  througrh  the  whistle.  Rapidly  opening  and  closing  the 
valve  in  the  stop  cock  causes  a  short,  sharp  whistle.  By  moving 
the  valve  wide  open  a  further  and  larger  port  is  opened  and  thus 
the. brakes  on  the  whole  train  are  applied  from  the  rear  of  the 
train  whenever  it  becomes  necessary. 
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affording  considerable  security,  is  far  from  per- 
fect.   This  is  well  known  to  railroad  men. 

Automatic  Systems:  The  workings  of  the 
automatic  systems  are  extremely  interesting. 
Under  one  plan,  when  a  train  enters  a  section  the 
signals  protecting  it  indicate  danger,  and  remain 
so  until  the  train  leaves  the  section,  but  should 
a  car  break  loose  from  a  moving  train,  the  signals 
would  not  denote  the  fact.  Apparently  the  sec- 
tion would  be  clear.  The  device  to  this  extent,  it 
is  apparent,  is  deficient.  Under  another  auto- 
matic system,  the  signals  remain  at  danger  if  a 
car  or  truck  is  detached  on  a  section ;  this  because 
the  electrical  device  governing  the  signals  (at 
danger)  is  connected  by  the  passing  of  a  current 
through  the  wheels  and  axles  of  the  vehicles  on 
the  section,  so  that  one  axle  and  set  of  wheels 
are  as  valuable  for  the  purpose  as  a  whole  train, 
keeping  the  signals  at  danger  until  removed.  It 
is  claimed  for  both  these  systems  that,  in  the 
event  the  apparatus  is  out  of  order,  the  effect  is 
to  place  the  signals  at  danger.  The  expense  of 
the  block  system  is  too  great  to  be  warranted  on 
railroads  generally,  but  there  is  some  portion  of 
nearly  every  line  where  the  needs  of  business 
justify  its  introduction.* 

Automatic  Car  Coupler:  The  automatic  car 
coupler  is  another  safety  device  of  great  value. 
Its  introduction  was  first  suggested  on  that 
account,  but  it  also  cheapens  and  simplifies  the 


*  The   methods    and   mechanisms   of    signaling  *are   more    fully 
explained   in  another  chapter. 
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service  and  thereby  facilitates  business.  No  de- 
vice has  been  the  subject  of  so  many  experiments 
or  harassing  perplexities  as  this.  The  old  link 
and  pin  method  of  coupling  cars  in  America  was 
literally  the  occasion  of  hundreds  of  thousands  of 
accidents  to  railway  men.  The  Car  of  Jugger- 
naut never  claimed  one-tenth  as  manv  victims. 
The  automatic  coupler  sensibly  changed  this.  It 
was  at  first  thought  to  be  impracticable  except 
in  the  case  of  passenger  trains,  but  it  is  equally 
adaptable  to  freight  ser\dce.  An  order  of  the 
Interstate  Commerce  Commission  had  much  to 
do  in  hastening  its  general  introduction  in  the 
United  States.  The  pattern  is  uniform  through- 
out, so  that  cars  may  be  interchanged  between 
railroads  at  will.  Uniformity  in  height  of  draw- 
bar from  the  rail  is  one  of  its  requirements. 

It  is  probable  that  no  safety  appliance  ever 
adopted  approaches  the  automatic  coupler  in 
value  so  far  as  the  employes  of  railroads  are  con- 
cerned. Referring  to  this  subject,  Arthur  W. 
Soper,  an  authority  on  such  matters,  says :  * '  The 
meeting  of  the  master  car  builders  at  Minneapolis 
will  ever  be  remembered  as  accomplishing  one  of 
the  greatest  works  in  the  history  of  our  railroads 
in  deciding  upon  a  uniform  drawbar.  For  many 
years  this  subject  has  been  before  them.  There 
never  was  a  session  at  which  it  was  not  discussed, 
and  it  had  finally  reduced  itself  down  to  where 
there  were  six  links  and  pins  and  six  vertical 
hoops  recommended  by  this  association,  none  of 
which  would  couple  with  the  other;  and  there 
the  matter  rested  for  years,  until  this  decisive 
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step  was  taken  that  threw  them  all  out  and  set- 
tled  upon  a  single   type  requiring  that  every 
drawbar  should  couple  with  the  other.    In  the 
history  of  our  railroads  no  question  has  been 
solved  more  important  than  this.    All  these  years 
there  has  hardly  been  a  railroad  shop  that  has 
not  produced  its  many  inventive  geniuses  who 
were  devotin;^  much  time  and  money  to  their  own 
particular  safety  couplers,  and  not  alone  was  it 
confined  to  railroad  employes.    So  much  interest 
centered    in    the   question   that   men   of   almost 
every  occupation  enlisted  in  it,  imtil  there  were 
more  than  tlirec  tliousand  suqh  appliances  con- 
nected with  ear  coupling  in  the  patent  office  of 
this  country,  man;-  of  them  in  operation  on  tlie 
railroads,  and  hard- 
ly any  of  them  that 
would    couple    with 
one  another.  Taking 
the  many  years  past 
there   is   no   doubt 
but  that  more  time 
has  been   spent  by 
officers  of  railroads 
in  the  examination 
of  the  different  de- 

MlUer  Pl»tfonn  with  natoniatlc-  oonpler.     yicCS,       and       m  O  F  6 

thouglit  given  to  tiie  subject,  than  to  any  other, 
and  it  must  be  a  relief  to  all  their  minds  to  know 
that  the  question  is  finally  settled." 

Vestibui.ed  Oar  :  The  vestibuled  car  is  a  com- 
paratively modern  invention.  It  is  found  to  be 
a  much  safer  vphielo  than  the  old  form,  idthongh 
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this  was  scarcely  a  consideration  in  its  adoption. 
It  was  designed  to  facilitate  passage  from  one  car 
to  another,  and  thereby  add  to  the  comfort  of  the 
traveler,  but  aside  from  this,  it  is  f omid  to  be  an 
economical  device.  It  lessens  the  air  resistance 
that  the  engine  must  overcome,  steadies  and 
strengthens  the  train  when  in  motion,  and  in  the 
e\ent  of  collision,  the  resistance  of  all  the  cars  is 
offered  instead  of  a  single  car,  as  was  at  one  time 
the  case. 

Miller  Platform  and  Automatic  Coupler: 
The  ''Miller"  platform  and  automatic  coupler 
(by  which  the  ends  of  connecting  passenger  cars 
are  brought  closely  together  in  the  train  on  the 
line  with  the  sills  of  the  vehicles)  are  both  ex- 
tremely useful  inventions.  The  latter  prevents 
accidents  to  trainmen  in  coupling  and  uncoup- 
ling cars,  while  the  former  prevents  passengers 
from  falling  between  the  vehicles  while  in  mo- 
tion. It  also  reduces  the  liability  of  vehicles  being 
telescoped. 

Blocks:  The  insertion  of  blocks  of  wood  or 
other  material  in  the  space  between  the  rails  at 
frogs  is  another  safety  device  of  great  value  to 
railway  men.  It  is  designed  to  prevent  the  foot 
of  the  switchman  being  caught  and  held  in  the  face 
of  an  advancing  train.  Many  men  have  been  killed 
or  crippled  in  this  way. 

Tools:  Among  the  minor  safety  implements 
connected  with  trains  may  be  mentioned  the  axes, 
saws  and  other  tools  with  which  passenger  cars 
are  stocked,  for  use  in  case  of  derailment  or  other 
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accident.  Provision  for  tlio  extinguishing  of  fires 
has  the  same  object  in  view. 

Strengthening  of  Cars  :  AVhile  improvements 
in  various  directions  have  been  taking  place, 
progress  has  also  been  made  in  strengthening  the 
passenger  car.  It  is  generally  believed  by  rail- 
road managers  that  the  maximum  security  that 
can  be  attained  in  this  direction  is  not  too  great. 
If  the  resources  of  a  company  are  cramped,  com- 
fort must  be  sacrificed  to  safety  in  the  construction 
of  passenger  cars.  The  car  must  be  strong*  It 
need  not  be  elegant.  Much  thought  is  given  the 
subject;  humanity  and  business  interests  alikie  sug- 
gest it.  The  American  freight  car  has  also  been 
greatly  strengthened  since  the  early  days  of  rail- 
roads. Its  carrying  capacity  has  been  doubled  and 
quadrupled  during  the  same  period. 

Whenever  a  safety  appliance  is  practicable,  and 
within  the  means  of  a  company,  its  adoption  will 
follow  as  a  matter  of  course.  Extraneous  interr 
ference  is  not  necessary,  but  governmental  super- 
vision can  do  no  liarm  if  not  animated  by 
demagogical  influences.  The  pecuniary  interests 
of  owners  compel  them  to  be  vigilant.  Diminu- 
tion of  prestige,  destruction  of  property,  falling 
off  of  revenue,  increased  expenses,  delay  of  traflSc, 
loss  of  the  confidence  of  tlie  community  afford 
all-sufficient  incentives  to  them  to  adopt  every 
reasonable  measure  to  prevent  accidents.  A  mis- 
hap, however  imavoidable,  is  a  reflection  on  the 
company.  If  occasioned  by  the  ignorance  or  in- 
efficiency of  an  employe  or  the  lack  of  reasonable 
appliances,  the  case  is  aggravated.    The  owners 
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of  railroads  are  thus  compelled  in  self  defense  to 
adopt  every  reasonable  precaution.  They  do  this 
in  their  physical  appliances,  in  the  servants  they 
employ  and  in  their  methods  of  government. 
There  is  no  incentive  so  great  as  that  of  self- 
interest,  and  it  is  to  this  interest  of  owners  that 
we  may  safely  trust.  To  say,  as  we  frequently 
hear  it  said,  that  every  human  precaution  should 
be  taken  to  prevent  railway  accidents  is  to  mag- 
nify the  subject.  The  revenues  of  the  world 
would  not  meet  this  requirement.  As  soon  might 
the  people  be  taxed  to  provide  precautionary 
measures  that  would  render  an  accident  on  the 
streets  or  highways  impossible.  Danger  attends 
every  movement  of  our  lives,  and  we  must  not 
expect  to  be  free'  from  it  on  railroads  any  more 
than  elsewhere.  All  that  can  be  asked  is  that 
precautions  proportionate  to  the  income  of  prop- 
erties shall  be  taken.  The  safeguards  that  rail- 
ways can  provide  depend,  as  in  the  case  of  private 
individuals,  upon  this.  A  company  with  an  un- 
productive traffic  cannot  keep  up  its  property  to 
the  maximum  standard,  nor  provide  many  things 
desirable  in  themselves.  This  is  true  of  every 
new  country  and  of  many  old  countries.  Where 
means  justify  it,  the  care  of  railroad  companies 
will  be  evinced  in  the  heightened  discernment  of 
the  force;  in  the  strength  and  durability  of  the 
permanent  way;  in  stable  bridges  and  culverts; 
in  well  equipped  cars  and  locomotives;  in  the 
character  of  the  signal  service  and  the  precau- 
tions taken  at  stations  and  crossings. 
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A  company  operating  an  unproductive  prop- 
erty cannot  be  held  responsible  for  the  omission 
of  non-essential  safeguards  any  more  than  pri- 
vate individuals  can  be  expected  to  bear  the  bur- 
dens of  the  public  in  other  walks  of  life.  But  in 
speaking  of  poor  companies  reference  is  not  had 
to  those  whose  resources  are  frittered  away 
through  public  interference  with  well-known 
economic  laws.  Every  accident  that  occurs  where 
the  inability  of  the  carrier  to  prevent  it  grows 
out  of  the  interference  of  the  state,  or  its  disre- 
gard of  the  laws  of  trade,  should  be  paid  for  out 
of  the  public  treasury. 

A  very  large  proportion  of  mankind  does  not 
possess  the  instinct  of  life;  does  not  know  how 
to  preserve  the  body  against  common  accidents 
or  the  diseases  that  nature  imposes  as  a  penalty 
for  violated  laws.  Nothing  except  a  personal 
attendant  can  prevent  this  class  from  getting  in 
the  way  of  moving  trains  or  succumbing  quickly 
to  the  casual  dangers  of  life.  In  providing  safe- 
guards, therefore,  they  can,  unfortunately,  receive 
only  cursory  attention.  They  are  fated  I  God  him- 
self has  denied  them  the  instinct  of  life,  i.  e.,  the 
disposition  to  guard  it  with  reasonable  care. 

In  the  operations  of  railroads  it  is  possible  to 
adopt  so  many  costly  precautions  against  acci- 
dents as  to  prevent  carriers  rendering  the  ac- 
commodation necessary  to  enable  the  people  to 
live  comfortably.  This  is  the  case  where  the 
money  used  in  constructing  one  needed  road  is 
sufficient  to  have  constructed  two  needed  roads 
along  moderate  lines  of  construction.    There  are 
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many  things  in  the  world  of  much  greater  con- 
sequence than  isolated  accidents  to  men.  Such 
things,  however  much  we  may  regret  them,  are 
not  by  any  means  the  greatest  calamity  a  com- 
munity can  suffer.  For  this  reason  the  adoption 
of  precautionary  measures  by  railroads  must  be 
left  in  the  main  to  those  who  are  familiar  with 
the  properties  and  their  duties  to  the  public  as 
Carriers.  They  only  are  able  to  weigh  the  good 
of  the  community  as  a  whole  in  the  balance 
against  the  vicissitudes  of  the  few. 

The  power  of  the  state  to  enforce  safeguards 
is  now  everywhere  recognized,  but,  after  all  is 
said,  the  possession  of  this  power  is  valuable 
mainly  for  its  quieting  effect  on  the  public  mind. 
It  should  be  used  sparingly.  There  can  be  no 
doubt  of  the  disposition  of  carriers  to  take  up 
such  matters  as  rapidly  as  circumstances  permit. 
"When  so  taken  up,  the  work  is  done  intelligently 
and  without  sacrificing  greater  interests. 

Arbitrary  interference  of  governments,  while 
beneficent  in  particular  things,  in  the  end  results 
in  much  greater  harm  than  good.  Such  interfer- 
ence, moreover,  when  frequent  and  systematic,  is 
to  be  deplored,  because  it  lessens  the  responsibility 
of  carriers.  They  shield  themselves  like  children 
behind  the  government.  Thus  it  becomes  neces- 
sary for  the  latter  to  take  the  initiative,  and  in 
this  way  the  owners  and  their  experienced  serv- 
ants give  place  to  the  spasmodic  and  ill-con- 
ceived efforts  of  a  less  trained  and  less  interested 
body  of  men. 
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The  safety  devices  of  railways,  not  less  than 
other  devices,  require  to  be  passed  upon  by  prac- 
tical operating  officers  who  are  in  their  way  ex- 
perts. Theories  are  thus  held  in  due  subjection 
to  practical  needs. 

To  attain  the  highest  ends  possible  in  connec- 
tion with  the  train  service,  to  secure  the  right 
thing  at  the  right  time,  governments  must  re- 
strict their  operations  mainly  to  suggestions  and 
co-operative  effort.  Referring  to  this  subject, 
the  Royal  Commission  of  Great  Britain  said  most 
admirably:  **We  are  not  prepared  to  recom- 
mend any  legislation  authorizing  such  an  inter- 
ference with  railways  as  would  impair  in  any 
way  the  responsibility  of  the  companies  for  in- 
jury or  loss  of  life  caused  by  accident  on  their 
lines.  To  impose  on  any  public  department  the 
duty  and  to  trust  it  with  the  necessary  power  to 
exercise  a  general  control  over  the  practical  ad- 
ministration of  railways  would  not,  in  our  opinion, 
be  either  prudent  or  desirable.  A  government 
authority  placed  in  such  a  position  would  be 
exposed  to  the  danger  of  appearing  indirectly  to 
guarantee  works,  appliances  and  arrangements 
which  might  practically  prove  faulty  or  ineffi- 
cient, or  else  of  interfering  with  railway  manage- 
ment to  an  extent  that  would  soon  alienate  from 
it  public  sympathy  and  confidence  and  thus 
destroy  its  moral  influence  and  with  it  capacity 
for  usefulness."  Governments  should  intermed- 
dle only  in  extreme  cases,  and  their  acts  should 
be  discriminatory,  i.  e.,  should  recognize  inequal- 
ities of  properties,  traffic  and  location.    In  the 
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protection  of  seamen  it  is  not  provided  that  ves- 
sels shall  all  be  alike  or  all  be  supplied  with  like 
utensils.  Conditions  are  adjusted  to  conform  to 
the  ability  and  character  of  the  carrier.  The 
same  rule  should  be  observed  with  railroads.  It 
should  be  remembered,  always,  that  carriage  of 
persons  and  property  is  the  primary  feature. 
When  a  company  is  able  to  do  this  with  reason- 
able facility  and  profit  it  may  be  asked  to  go 
further  and  apply  a  portion  of  its  surplus  for 
accessories  or  luxuries  of  the  service.  Not  that 
any  company  should  be  permitted  to  use  unsafe 
vehicles  or  structures  of  any  kind,  but  further 
than  this,  and  the  due  exercise  of  the  common 
precautions  of  the  service,  it  is  not  desirable  to  go 
if  the  income  of  a  company  does  not  justify  it.* 

The  precautions  adopted  by  the  railways  of 
Great  Britain  to  prevent  accidents  are  the  most 
perfect  in  the  world.  The  enormous  sums  that 
they  have  cost  are,  however,  a  burden  in  many 
ways.  Thus,  the  block  system  greatly  increases 
the  expense  of  operating  and  adds  to  the  interest 
burden  on  first  cost,  and  when  we  remember  the 
number  of  accidents  that  have  attended  the  use 
of  the  system,  the  expediency  of  its  general  intro- 
duction, regardless  of  the  income  of  properties, 
may  very  well  be  questioned.    It  lessens  the  dan- 


*  It  has  long  been  a  very  general  practice,  on  some  of  the  best 
managed  railroads  of  America,  to  use  a  portion  or  all  of  their 
surplus  income,  each  year,  in  improving  their  property  and  adding 
to  its  facilities.  These  expenditures  seek  the  most  urgent  channels, 
but  in  any  event  contribute  much  to  the  efficiency  and  safety  of 
the  line.  It  is  thus  steam  has  been  introduced  into  cars  for  heating 
purposes;  gas  in  place  of  oil  lamps;  the  air  brake,  and  so  on. 
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ger,  but  does  not  obviate  it.  On  the  other  hand, 
it  entails  lasting  burdens.  It  is  a  tax  on  the 
internal  commerce  of  the  country.  The  accom- 
modation the  English  roads  are  able  to  ren- 
der the  community  would  be  much  greater  except 
for  this  load.  The  block  system,  like  other  safety 
devices,  should  be  adopted  wherever  business 
needs  justify,  and  not  otherwise.  Practical,  not 
Utopian,  theories  should  govern.  Railway  ap- 
pliances not  warranted  are  simply  ^'fads.'^  It 
would  be  much  better  for  the  community  if 
many  European  roads  upon  which  expensive  ap- 
pliances have  been  provided  to  prevent  acci- 
dents were  operated  under  the  simple  and 
inexpensive  methods  of  America. 

When  a  company  is  too  poor  to  afford  the 
luxury  of  safety  appliances,  it  enforces,  in  their 
absence,  such  simple  and  inexpensive  devices  as 
practical  sense  and  experience  dictate.  Thus,  if 
a  track  is  not  properly  ballasted  or  drained,  or  a 
bridge  or  culvert  is  weak,  trains  are  run  slowly 
to  insure  safety.  Primitive  methods  of  opera- 
tion are  resorted  to.  The  nature  of  the  business 
does  not  warrant  anything  else.  It  is  only  oil 
lines  where  adequate  precautions  are  taken  that 
fast  trains  are  possible. 

In  conclusion,  the  following  is  a  brief  and  im- 
perfect summary  of  railway  construction  upon 
which  the  safety  of  life  and  property  in  a  meas- 
ure rests :  Drainage  must  be  such  as  to  prevent 
the  track  being  undermined.  The  ballast  must  be 
sufficient,  and  of  the  right  kind,  to  secure  needed 
elasticity.    Ties  must  be  sound  and  stable.    The 
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rails  must  be  sufficient  to  withstand  the  weight 
of  trains.  The  track  fastenings  must  be  such  as 
to  prevent  accidents  from  this  source.  Bridges 
and  culverts  must  be  sound  and  strong  and  must 
be  carefully  looked  after,  as  must  all  the  appli- 
ances of  the  track.  Waterways  must  be  suffi- 
cient to  carry  off  the  maximum  quantity  of 
water  that  may  fill  the  streams.  Overhead 
bridges  at  public  crossings,  or,  in  their  absence, 
gates  and  gatemen,  supplemented  by  stringent 
police  regulations  rigidly  enforced,  add  to  the 
security.  Regulations  preventing  trespassing 
upon  the  right  of  way  will  still  further  increase 
the  safety  of  a  line.  The  protection  of  grade  rail- 
road crossings  by  interlocking  switches  or  other 
devices,  whereby  two  trains  will  be  prevented  ac- 
cess to  a  crossing  at  the  same  time,  are  necessary 
to  insure  reasonable  safety  where  trains  are  per- 
mitted to  cross  without  stopping.  The  use  of  the 
block  system,  whereby  it  is  attempted  to  prevent 
two  trains  being  upon  a  given  section  of  track  at 
the  same  time,  is  valuable  as  a  means  of  prevent- 
ing accidents.  Where  there  are  two  or  more 
tracks,  overhead  bridges  at  stations  add  to  the 
security,  and  the  placing  of  such  fences  as  may  be 
necessary  to  render  it  impossible  for  the  public  to 
gain  access  to  the  tracks,  except  under  due  regula- 
tions, will  tend  still  further  to  prevent  accidents. 
Uniformity  of  signals  and  efficiency  in  handling 
them  are  essential  things.  Short  arms  or  discs 
are  valuable  at  stations  and  junctions  for  facili- 
tating switching  operations  and  as  precautionary 
measures.     They,  in  a  measure,  do  away  with 
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hand  signaling,  which  is  attended  with  more  or 
less  danger.  Among  other  devices  and  methods 
of  business  intended  to  facilitate  affairs  and  pre- 
vent accidents,  I  may  mention  care  in  construct- 
ing, inspecting  and  maintaining  equipment;  the 
fitting  up  of  locomotives  and  cars  with  the  auto- 
matic air  brake ;  the  use  of  steam  for  heating  cars ; 
the  use  of  electricity  or  gas  for  lighting  cars ;  the 
avoidance  of  running  engines  backward ;  the  run- 
ning of  switch  engines  at  moderate  rates  of  speed ; 
the  providing  of  means  of  signaling  the  engineer 
from  the  car ;  the  raising  of  passenger  platforms 
to  a  uniform  height  and  fitting  cars  with  high 
continuous  footboards ;  the  arrangement  whereby 
the  sills  as  well  as  platforms  of  cars  coincide,  so 
that  in  the  event  of  collision  or  similar  accident 
the  full  strength  of  the  vehicles  is  opposed  to 
their  tendency  to  telescope;  the  removal  of  the 
driving  axles  of  locomotives  under  carefully  cal- 
culated provisions;  the  fastening  of  tires  more 
securely;  better  car  wheels  and  brake  shoes;  the 
providing  of  check  rails  on  curves  with  a  radius 
of  ten  chains  or  less ;  the  avoidance  of  grade  rail- 
road crossings  at  stations,  or,  when  this  is  impos- 
sible, the  introduction  of  interlocking  switches; 
the  fitting  of  cars  with  automatic  couplers;  the 
avoidance  of  overwork  by  employes;  the  annul- 
ment of  rules  not  intended  to  be  carried  out;  the 
running  of  trains  according  to  the  provisions  of 
the  time  table;  the  providing  of  signalmen  in 
case  of  fogs ;  the  use  of  '*  catch  points '*  on  inclines 
of  track  so,  as  to  prevent  vehicles  running  away, 
etc.     All  these  things  and  many  more  I  might 
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mention  are,  in  the  main,  highly  necessary  for 
railways  that  can  afford  them,  but  as  a  rule 
totally  out  of  place  in  other  places.  The  reader 
will  readily  note,  in  looking  over  the  list,  what  is 
fundamental  and  what  is  not.  To  force  a  com- 
pany  to  provide  non-essential  things  when  it  has 
not  the  means  to  do  so  is  robbery;  confiscation 
of  property.  Instead  of  asking  such  a  company 
to  sink  the  private  fortunes  of  its  owners  in  a 
vain  effort  to  secure  ideal  safety  appliances,  it 
should  be  encouraged  to  make  the  most  of  what 
it  has ;  to  carry  out  that  which  is  practicable, 
among  other  things  to  see  that  its  train  force  is 
well  instructed  and  disciplined  and  that  due  care 
is  exercised  in  running  trains  if  the  track  or 
bridges  are  at  all  insecure.  I  need  not  say  that 
railway  companies  will  do  this  without  sugges- 
tion, but  the  public  seems  to  feel  the  necessity  of 
government  officials  exercising  some  authority  in 
such  matters,  and  it  may  be  exercised  in  this 
direction  without  injury  to  a  country  or  the  rail- 
road properties  which  form  so  great  a  part  of  its 
wealth.  England,  as  I  have  pointed  out,  has  sunk 
vast  sums  in  building  ideal  railroads  to  meet 
ideal  wants,  and  thus  it  is  burdened  and  ever  will 
be  with  outlays  which  its  people  are  more  and 
more  coming  to  believe  might  have  been  avoided 
had  better  judgment  been  exercised  in  the  first 
place. 


CHAPTEE   X 

HEATING  CARS,  STEAM  SYSTEMS:  GOLD^fe,  VAPOB,  AND 
ECONOMY.  HOT  WATER  SYSTEMS:  GOLD's  <30M- 
MINGI.ER,  BAKER  HEATER,  QUESTIONS  AND  AN- 
SWERS. 

The  problem  of  heating  trains  has  always  been 
a  difficult  one.  While  apparently  simple,  it  is 
really  exceedingly  complicated.  The  subject  has 
exercised  the  ingenuity  and  thought  of  inventors 
and  railway  managers  from  the  start.  It  is  not  a 
question  simply  of  warming  the  car,  danger  in 
case  of  accident  also  intervenes. 

The  American  Railway  Association  thus  de- 
scribes the  essential  requisites  of  train  heating: 

First — That  provision  be  made  for  heating  cars 
whether  standing  or  running. 

Second — That  some  simple  efficient  way  for  the 
regulation  of  the  temperature  be  provided  to  the 
end  that  the  cars  may  be  ventilated,  whether  the 
train  is  running  or  standing. 

Third — That  a  system  of  ventilation  be  used  in 
connection  with  the  heating. 

Fourth — That  it  require  no  materials  peculiarly 
difficult  to  obtain. 

Fifth — That  it  be  of  reasonable  cost. 

Sixth — That  the  details  be  such  that  cars  shall 
be  readily  interchangeable. 

Seventh — That  it  be  harmless  in  a  wreck. 

(152) 
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Eighth — That  it  expose  no  one  to  the  risk  of 
burning  when  in  ordinary  use. 

Ninth — That  it  be  so  arranged  as  not  to  be 
liable  to  injury  from  freezing. 

In  the  days  of  stage  coaches,  no  attempt  was 
made  to  warm  the  vehicles,  except,  perhaps,  by 
heated  bricks,  or  bottles  of  hot  water,  or  sheet 
iron  receptacles  filled  with  live  coals.  Similarly, 
railway  cars  in  other  countries  were  at  first  left 
unprovided  with  stoves,  and  passengers  made  the 
best  provision  they  could  to  protect  themselves. 
But  in  America  at  an  early  day  large  stoves  were 
introduced.  These  were  placed  in  the  middle  or 
at  the  ends  of  the  cars.  Sheet  iron  stoves  in  which 
Wood  was  burned  were  first  used;  later,  heavy 
cast  iron  stoves  took  their  places  in  which  both 
coal  and  wood  were  burned.  Afterward,  stoves 
especially  intended  to  burn  coal  were  provided 
and  these  were  very  generally  used. 

No  practicable  substitute  for  the  stove  pre- 
sented itself  to  carriers  for  many  years.  With 
the  introduction  of  the  system  of  heating  by  steam 
from  the  engine  the  difficulties  of  the  situation 
were  sensibly  lessened.  Indeed,  so  great  has  been 
the  progress  in  this  direction  that  it  seems  as  if 
perfection  had  been  reached.  But  here,  as  in  every 
other  department  of  affairs,  we  shall  quickly  dis- 
cover how  crude  are  our  designs ;  how  much  they 
may  be  bettered  and  cheapened.  We  know  this 
to  be  so  because  with  each  stage  of  man's  prog- 
ress his  inventive  genius  expands.  This  is  partly 
because  his  needs  are  greater.  His  intelligence 
is  sharpened  by  the  demands  made  upon  it.    With 
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each  step  he  also  grows  more  exacting.  His  com- 
plaints are  louder,  his  effeminacy  more  pro- 
nounced. It  is  not  enough  that  he  must  be  warmed ; 
he  must  be  coddled. 

In  the  question  of  heating  cars  it  is  manifest 
that  climate  has  much  to  do  with  the  method  em- 
ployed. Thus,  in  Great  Britain  and  on  the  con- 
tinent of  Europe,  receptacles  containing  live  coals 
or  heated  water  are  considered  quite  sufficient.  A 
cylinder  containing  hot  water  is  a  means  general- 
ly employed ;  it  is  placed  on  the  floor  of  the  com- 
partment and  upon  this  passengers  rest  their 
feet.  In  many  Southern  countries  there  is  no  pro- 
vision whatever  for  heating  cars  or  affording 
warmth  of  any  kind.  In  the  Northern  States  of 
America  careful  provision  is  required.  Generally 
speaking,  it  is  not  an  exaggeration  to  say  that 
in  no  other  country  have  railway  managers  given 
the  subject  the  careful  attention  they  have  in 
America.  The  progressive  steps  of  the  latter 
evince  this  and  the  perfected  methods  employed 
testify  to  the  generous  provision  of  the  carrier  and 
the  skill  of  those  who  devoted  their  minds  to  the 
subject.  Every  device  for  heating  a  car  contem- 
plated furnishing  the  heat  from  the  vehicle  itself. 
Ingenious  methods  grew  up  by  which  cars  were 
heated  by  hot  water  and  air,  but  always  from 
within,  and  always  with  the  dangers  that  attend 
such  systems.  In  the  best  of  these  stoves  the 
fire  was  inclosed  in  a  jointless  cylinder  of  cast 
iron ;  this  was  incased  in  another  cylinder  of 
wrought  iron,  and  the  latter,  in  turn,  was  covered 
by  a  cylinder  of  sheet  iron,  a  space  of  four  incheB 
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being  allowed  between  the  cylinders  for  the  cir- 
culation of  the  air.  A  radiating  pipe  was  coiled 
within  the  fire.  This  pipe  ran  up  to  and  from 
thence  down  from  a  drum  on  top  of  the  car,  and 
thus  extended  the  entire  length  of  both  sides  of 
the  car,  about  six  inches  from  the  floor.  The  iron 
drimi  was  an  air  and  water  reservoir;  the  lower 
half  contained  five  or  six  gallons  of  water,  the  up- 
per half  afforded  a  chamber  for  the  air  escaping 
from  the  hot  water.  The  air  confined  in  this  cham- 
ber acted  as  a  cushion,  or  elastic  head,  which  was 
compressed  as  the  water  was  expanded  by  the 
heat.  The  radiating  pipe  was  also  filled  with 
water,  and,  when  necessary,  the  supply  was  re- 
plenished from  the  drum.  A  gauge  and  supply 
cock  fastened  to  the  side  of  the  drum  at  high 
water  line  indicated  the  height  of  the  water,  this 
also  acted  as  a  funnel  through  which  water  might 
be  added  when  necessary.  It  may  be  remarked, 
.  however,  that  the  waste  of  water  caused  by  use 
was  very  slight.  A  safety  vent  attached  to  the 
top  of  the  drum  afforded  an  opening  through 
which  the  confined  air  and  part  of  the  water  in 
the  drum  might  escape  in  case  the  pressure  ex- 
ceeded a  certain  limit.  The  condition  of  the  fire 
was  ascertained  by  an  indicator  attached  to  one 
of  the  perpendicular  pipes  in  the  car.  The  danger 
arising  from  freezing  was  prevented  by  the  use 
of  salt  in  the  water.  For  this  purpose  a  fine,  dry 
salt  was  used,  and  as  much  put  into  the  water  as  it 
would  hold,  but  care  was  required  to  be  exercised 
to  see  that  no  undissolved  salt  was  put  in.  If  de- 
sired, the  heat  of  the  fire  could  be  replaced  by 
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the  heat  of  steam  drawn  from  the  locomotive. 
The  steam  was  conducted  from  the  locomotive 
by. means  of  a  train  pipe  to  the  car,  being  carried 
and  introduced  into  jackets  which  surrounded  the 
radiating  pipes  in  three  different  places.  The  re- 
sult was  a  more  uniform  heat  than  that  produced 
by  the  heater  described.  An  increase  of  the  average 
temperature  of  the  pipes  throughout  the  car  was 
also  thus  obtained,  and  in  a  much  shorter  time. 

Steam  generated  in  and  applied  from  the  loco- 
motive is  recognized  as  the  best  form  of  heating. 
It  is  at  once  easily  regulated,  occasions  an  agree- 
able temperature,  and  frees  the  passenger  from 
the  danger  of  fire.  In  the  earlier  experiments 
steam  from  the  locomotive  was  admitted  directly 
to  the  pipes  within  the  car  by  means  of  a  train 
pipe.  This  is  known  as  the  direct  system  of  steam 
heating  and  has  decided  merits,  especially  in 
the  case  of  cars  used  in  suburban  service,  which 
are  detached  part  of  the  day  and  required  to  be 
heated  from  the  engine  when  taken  up.  The  ra- 
diators consist  of  two-inch  pipes  secured  to  the 
sides  of  the  car.  Steam  is  conducted  to  each  side 
independently  from  a  cross  in  the  train  pipe, 
which  conveys  steam  from  the  engine.  In  case  the 
two  pipes  do  not  give  suflScient  radiation,  larger 
radiators  may  also  be  placed  in  each  end  of  the  car. 
A  regulating  cock  allows  the  steam  to  enter  into 
both  radiating  pipes  when  desired,  or  it  may -be 
shut  off  from  the  upper  pipe.  When  no  heat  is  re- 
quired, the  steam  may  be  shut  off  entirely.  The  con- 
densed water  in  the  radiating  pipes  is  controlled 
and  discharged  through  a  drip  valve  placed  under 
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one  of  the  seats  of  the  car.  Great  difficulty  ha^ 
been  experienced  in  controlling  the  heat  in  meth- 
ods of  direct  steam  heating,  but  with  the  intro- 
duction of  the  regulator  described  this  obstacle 
was  measurably  overcome.  At  stations  where 
suburban  cars  are  detached  for  a  portion  of  the 
time,  it  is  becoming  more  and  more  the  practice 
to  establish  local  heating  plants  for  the  purpose 
of  warming  the  cars  before  attaching  them  to  the 
train. 

Another  method  of  heating  is  known  as  the  hot 
water  circulating  system,  by  which  the  cars  re- 
ceive their  heat  from  steam  carried  through  a 
train  pipe.  Dry  steam  is  taken  from  the  loco- 
motive boiler  and  the  heat  conveyed  to  the  water 
circulation  within  the  car  by  induction  or  through 
metallic  surfaces.  In  other  cases  steam  is  injected 
directly  into  the  body  of  water  to  be  circulated. 
The  circulation  is  aided  by  the  action  of  the  steam 
causing  a  motion  of  the  water.  Rapid  circulation 
causes  the  transmission  of  heat  more  evenly 
through  the  pipes. 

The  vacuum  system  of  heatinghas  been  used  with 
very  satisfactory  success.  Two  pipes  extend  the 
entire  length  of  the  train — one  for  supply,  the  other 
for  exhaust.  They  are  coupled  by  hose  between 
the  cars.  A  vacuum  pump  on  the  tank  of  the 
engine  is  attached  to  the  exhaust  pipe.  The  ex- 
haust steam  from  the  engine  is  admitted  to  the 
supply  pipe,  and  in  ordinary  weather  is  found 
sufficient  to  heat  the  train.  When  insufficient,  live 
steam  from  the  engine  may  be  admitted  to  the 
supply  pipe. 
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The  so-called  low  pressure  system  of  heating 
has  been  found  to  work  very  successfully  under 
certain  circumstances.  The  heater  consists  of 
two  cylinders,  one  inside  the  other.  The  inner 
one  is  made  of  brass,  and  is  filled  with  small  cop- 
per tubes.  The  outer  is  constructed  of  wrought 
iron  and  is  connected  to  the  heating  pipes  of  the 
carbypipe.  The  inner  cylinder  is  connected  with  the 
pipe  which  carries  live  steam  directly  from  the 
locomotive  in  manner  similar  to  that  in  the  direct 
heating  systems.  The  outer  cylinder  is  partly 
filled  with  water ;  the  heat  from  the  steam  in  the 
inner  cylinder  converts  a  portion  of  this  into 
steam,  which  circulates  through  the  pipes  that 
heat  the  car.  The  steam  which  condenses  by  com- 
ing in  contact  with  the  cold  pipes  flows  back  to 
the  cylinder,  where  it  is  again  converted  into  steam 
and  again  circulated  through  the  pipes.  Three 
gallons  of  water  are.  said  to  be  enough  to  heat  a 
car  under  this  method.  It  is  claimed  a  car  may 
be  heated  in  five  minutes  after  the  steam  valve 
connecting  with  the  locomotive  has  been  opened. 
No  water  ever  remains  in  the  pipes,  the  incline  be- 
ing so  arranged  that  it  is  immediately  carried 
back  into  the  cylinder. 

A  method  of  heating  cars  with  hot  water  from 
the  engine  has  its  advocates.  A  heating  drum 
made  of  wrought  iron  is  placed  beneath  each  car, 
near  the  center.  Within  this  drum  are  four  cor- 
rugated copper  pipes  attached  to  a  cast-iron  head. 
These  are  arranged  in  two  separate  steam  circuits. 
A  train  pipe  extends  the  entire  length  of  the  train, 
and  connections  are  made  between  it  and  the  cor- 
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rngated  tubes  within  the  dnun  by  means  of  a  cast- 
iron  head,  a  port  being  provided  for  that  purpose, 
A  second  lower  port  is  also  provided  for  carrying 
off  the  water  produced  by  condensation.  The  drum 
is  connected  to  the  heater  pipes  of  the  car,  the  lat- 
ter being  so  placed  as  to  make  four  complete  cir- 
cuits on  each  side,  extending  from  the  center  to 
the  end  of  the  car,  where  they  connect  with  the 
return  pipe  or  inflow  to  the  heating  drum.  A 
two-inch  pipe  leads  from  the  outflow  end  of  the 
drum  to  each  side  of  the  car,  entering  a  distribut- 
ing casting  which  has  leading  into  it  the  two  upper 
pipes.  The  water  flows  out  through  these  two 
pipes  to  both  ends  of  the  car  and  returns  to  the 
center  through  two  lower  pipes.  It  is  returned  to 
the  inflow  end  of  the  heating  drum  by  a  pipe.  In 
this  way  the  water  in  each  of  the  circuits  is 
brought  into  contact  with  the  steam  heated  cor- 
rugated surface  while  it  flows  the  entire  length  of 
the  heating  drum.  When  a  water  heater  is  used  in 
this  connection,  the  hot  water  is  carried  from  the 
heater  into  the  drum  beneath  the  car,  from  which 
it  is  distributed  to  the  car  in  a  manner  similar  to 
that  employed  when  steam  heat  is  used.  Users  of 
this  system  claim  that  all  parts  of  the  car  receive 
heat  from  the  circuit  in  the  same  degree  at  the 
same  time,  as  a  difference  of  temperature  be- 
tween the  outgoing  and  incoming  pipes  of  but  a 
few  degrees  will  cause  the  circulated  water  to  re- 
turn to  the  heating  drum  and  again  rapidly  cir- 
culate through  the  car. 

A  hot  air  system  of  heating  cars  consists  of  an 
air  reservoir  and  a  coil  of  pipe  placed  inside  the 
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front  (extension)  end  of  the  locomotive.  The 
reservoir  extends  back  to  the  exhaust  pipe.  The 
coil  of  pipe  is  placed  directly  in  front  of  the  boiler 
flues,  where  it  receives  the  direct  force  of  the  heat 
which  goes  through  them.  The  air  is  forced  by 
an  air  compressor  fastened  to  the  side  of  the  loco- 
motive boiler.  This  draws  air  from  the  atmos- 
phere and  forces  it  into  the  reservoir,  from  whence 
it  passes  through  the  heating  coil  and  is  carried 
to  the  cars  by  means  of  pipes  provided  for  that 
purpose.  Coils  placed  under  the  seats,  passing 
down  one  side  of  the  train  and  back  the  other, 
carry  the  hot  air  through  the  cars.  After  making 
the  circuit  the  air  is  discharged  to  the  atmosphere 
through  a  valve  on  the  tender.  Connections  be- 
tween the  cars  are  made  by  hose  and  couplings. 
Safety  and  cleanliness  are  especial  advantages  at- 
tributed to  this  system  of  heating. 

How  far  it  will  be  possible  to  use  electricity  for 
heating  purposes  remains  to  be  seen.  It  is  how- 
ever, found  practicable  on  lines  operated  by  elec- 
trical power.  Although  expensive,  its  advantages 
are  so  manifest  as  compared  with  stoves  that  the 
added  cost  is  fully  compensated  for  in  this  class  of 
service.  The  current  is  turned  on  and  off  in  the 
same  manner  as  in  the  case  of  electric  lamps. 

The  following  details  of  modern  systems  of 
train  heating  will  be  interesting  and  instructive : 

Gold  's  Improved  IIeatinq  Apparatus  fob  Loco- 
motives. (Steam.)  Equipping  an  engine  and 
tender  to  supply  steam  for  passenger  trains  is  a 
simple  matter.     All  pipes  must  pitch  to  avoid 
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« 

water  pockets.  Any  exposed  pipes  should  be  well 
covered. 

Steam  is  usually  taken  at  the  fountain,  as  shown 
by  Fig.  1.  For  this  purpose  a  locomotive  starting 
valve  is  used.  This  valve  has  a  Tobin  bronze  spin- 
dle, a  hard  metal  seat,  and  a  malleable  iron  handle. 
Its  inlet  is  screwed  directly  into  a  two  inch  port  in 
the  fountain.  From  its  outlet  a  one  and  one-half 
inch  extra  heavy  pipe  runs  to  the  inlet  of  the  regu- 
lator. This  pressure  regulator  is  provided  with 
brass  unions  at  both  sides,  the  inlet  being  one  and 
one-half  inches  and  the  outlet  two  inches.  From 
the  pressure  regulator  outlet  a  two  inch  nipple 
runs  to  a  tee.  This  tee  is  tapped  for  one-quarter 
inch  pipe  connection  to  steam  gauge,  the  latter 
indicating  pressure  delivered  to  train.  The  two 
inch  line  is  brought  down  to  a  convenient  place 
at  the  side  of  boiler  and  continues  horizontally 
to  a  point  where  the  two  inch  by  one  and  one-half 
inch  sixty-five  degree  ell  is  located.  A  steam  hose 
coupler  is  attached  to  this  elbow.  The  adjacent 
coupler  is  connected  to  the  pipe  under  the  tender 
by  another  such  ell.  A  two  inch  line  is  run  to  the 
back  of  the  tender  pitching  to  the  rear.  A  two  inch 
by  one  and  one-half  inch  sixty-five  degree  ell  is 
then  fitted  and  the  steam  coupler  applied. 

A  regulator  (Fig.  2)  reduces  from  boiler  press- 
ure to  whatever  amount  may  be  needed  for  steam 
heat  and  maintains  any  desired  pressure  in  the 
train  pipe  regardless  of  varying  conditions  on 
either  side  of  valve. 

The  handle  ''I''  is  used  for  setting  the  regu- 
lator.   The  valve  is  opened  by  turning  the  handle 
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from  right  to  left.  When  adjusted  for  the  proper 
supply  it  may  be  locked  by  tlie  nut  "N."  The  set 
screw  "R"  limits  the  maximum  or  minimum 
pressure.  The  illustration  shows  how  the  move- 
ment of  the  spring  "L"  is  controlled  by  this  set 
screw.  The  ends  of  this  spring  are  flattened,  and 
as  no  lateral  motion  is  permitted,  it  affords  an 
even  bearing.  Being  above  the  diaphragm  and 
enclosed  by  the  dome,  it  will  always  be  as  positive 
as  when  first  applied.    The  lower  spring  "F," 


J.  — Top  Fluge. 


which  lifts  and  guides  the  spindle  "DD,"  is  made 
of  special  composition  and  will  not  deteriorate. 
The  recess  shown  at  **SS"  provides  a  water  seal. 
This  prevents  chattering.  The  valve  is  noiseless 
in  operation. 

The  degree  of  heat  supplied  is  controlled  by  a 
Ten  -.  a  I  iotional  view  of  wMdi 
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Steam  from  the  train  line  enters  the  regulator 
af  E."  As  handle  ''G"  is  turned  from  left  to 
right,  spring  ^*C''  compresses,  and  its  force, 
acting  through  the  diaphragm,  opens  valves  **L" 
and  *^M."  Steam  then  passes  to  the  radiator. 
After  the  required  pressure  has  been  delivered, 
any  increase  will  overcome  the  tension  of  spring 
**C,"  and  as  valves  **L"  and  **M"  are  perfectly 
balanced,  the  lower  spring  **N"  will  immediately 
lift  them  to  their  seats,  thus  stopping  the  admis- 
sion of  steam. 

As  pressure  decreases  in  radiator  it  also  relaxes 
under  diaphragm,  and  the  tension  on  spring  * '  C  " 
again  forces  the  valves  "L"  and  *'M"  downward 
and  holds  them,  open  until  enough  steam  is  ad- 
mitted to  compensate  for  the  amount  lost  by  radi- 
ation. When  the  required  pressure  is  again  de- 
livered the  valves  cl9se  automatically. 

If  additional  heat  is  needed,  pressure  must  be 
increased.  To  do  this,  handle  **G"  should  be 
turned  further  to  the  right.  If  lower  temperature 
be  desired,  handle  should  be  moved  in  the  reverse 
direction. 

The  figures  on  a  dial  indicate  pressure  in  radi- 
ator. A  number  of  grooves  are  provided  in  which 
the  spring  '*H"  may  rest.  These  provide  a  fric- 
tion lock.  They  are  so  arranged  that  the  regu- 
lator will  deliver  5-10-20-35  or  50  pounds.  When 
the  handle  *'G''  is  turned  clear  back  to  the  stop, 
the  valve  will  then  supply  only  2  pounds  pressure. 

Steam  condenses  in  chamber  **00,"  and  this 
forms  a  water  seal  which  prevents  chattering. 
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The  smaller  valve  **L*'  is  the  medium  which 
affords  a  proper  balance.  When  both  valves  are 
seated  the  spindle  of  '^L*'  extends  one  thirty- 
second  of  an  inch  beyond  that  of  **M.''  As  the 
plate  **K"  travels  downward,  the  valve  *'L''  is 
opened  first  and  passes  steam  to  the  low  pressure 
side  through  the  slotted  openings  in  the  spindle 
of  valve  ^*M.'' 

Gold  's  Improved  Direct  System.  (  Steam)  . — ^In 
this  system  a  two  inch  train  line  is  located  under 
the  car.  At  the  middle  of  this  pipe  is  placed  a 
cross.  558,  Fig.  4,  and  from  this  fitting  branches 
lead  to  either  side.  The  train  line  should  pitch 
from  the  cross  to  both  end  valves.  Each  side  of 
the  car  is  controlled  by  a  separate  admission  valve 
and  temperature  regulator. 

As  illustrated  the  heating  surface  consists  of 
two  courses  of  two-inch  pipe  running  along  the 
truss-planks.  Expansion  loops  are  provided  as 
shown.  The  two-inch  return  bends,  559,  employed 
in  making  these  loops  are  tapped  to  spread.  The 
upper  pipe  must  be  in  line  with  the  top  of  the 
truss-plank,  and  therefore  the  lower  pipe  only 
will  pitch  downward  as  a  result  of  this  special 
tapping.  The  lower  radiator  pipes  run  to  loops 
which  terminate  in  the  special  bends  560.  From 
the  side  outlet  of  these  bends  a  one  and  one-half 
inch  drip  pipe  is  carried  through  the  floor  and  di- 
rectly to  the  automatic  tee  traps.  All  pipes  lead- 
ing to  traps  must  pitch  downward.  This  is  very 
essential,  as  the  water  of  condensation  must  al- 
ways pass  readily  to  the  outlet.  Particular  care 
should  be  taken  to  avoid  water  pockets. 
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Gold's  Improved  Storage  System  for  Heating 
Compartment  Cars.  (Steam). — This  system,  it  is 
claimed,  combines  a  rapid  and  effective  heating  of 
the  car  with  great  economy. 

The  construction  of  the  heater  itself  is  based 
upon  scientific  principles  and  in  accordance  with 
well-known  laws  of  natural  philosophy.  The  stor- 
age feature  is  provided  by  Terra-Cotta  Sections. 
The  accompanying  illustration.  Fig.  5,  shows  the 
terra-cotta  bricks  in  a  cylinder.  The  latter  is  usu- 
ally a  five-inch  boiler  tube.  The  bricks,  which  fit 
snugly  inside,  are  twelve  inches  long.  As  many 
bricks  are  placed  in  the  tube  as  are  needed  to  fill 
the  heater  which  is  to  be  used. 

When  steam  is  admitted  to  the  heater  it  passes 
through  the  corrugations  of  the  bricks  and  circu- 
lates around  them,  with  the  result  that  the  cylinder 
is  immediately  heated  while  the  bricks  absorb  the 
hot  condensed  steam  very  readily.  In  this  way 
th^  rapid  warming  of  the  car  and  the  storage  of 
heat  within  the  cylinder  are  effected  simultane- 
ously. 

The  surplus  condensation  passes  out  through 
the  opposite  end  of  the  heater,  thence  down  a  drip 
pipe,  and  is  finally  discharged  at  a  trap.  The  train 
pipe  runs  under  the  car,  and  usually  pitches  from 
the  middle  toward  both  ends. 

Steam  is  taken  from  the  train  line  and  after 
passing  through  a  strainer  nipple,  proceeds 
through  a  one-inch  pipe  to  an  angle  valve.  From 
there  it  goes  through  a  strainer  tee,  and  thence 
directly  to  the  temperature  regulator.  This  tem- 
perature regulator  admits  whatever  amount  of 
steam  may  be  necessary  to  the  separate  supply 
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out  by  gravity  as  fast  as  it  reaches  the  lowest 
point  of  the  heating  pipes,  and  as  there  is  thus 
never  any  water  backed  up  in  the  pipes  the  pos- 
sibility of  freezing  is  eliminated.  The  pipes  are 
automatically  filled  with  steam  at  atmospheric 
pressure — equivalent  to  212  degrees  or  the  tem- 
perature of  boiling  water,  thus  giving  an  agree- 
able heat. 

In  other  heating  systems  the  heat  of  the  escap- 
ing condensation  has  been  used  to  operate  auto- 
matically some  form  of  a  trap  or  discharge  valve 
placed  in  the  outlet  or  lowest  part  of  the  heating 
pipes.  This  has  resulted  in  carrying  practically 
the  same  pressure  in  the  radiating  pipes  inside 
the  car  that  was  carried  on  the  train  pipe  under- 
neath the  car.  As  shown  by  the  accompanying 
illustration.  Fig.  6,  in  the  vapor  system,  train  pipe 
pressure  only  reaches  the  inlet  of  the  radiating 
system,  whereas  with  the  pressure  system,  train 
pipe  pressure  is  passed  through  the  entire  radiat- 
ing system  to  the  outlet.  With  the  high  train  pipe 
pressure  required  to  heat  the  rear  end  of  a  heavy 
train,  this  method  of  carrying  train  pipe  pressure 
in  the  heating  pipes  inside  the  car  has  resulted  in 
overheating  the  cars.  The  placing  of  a  trap  or 
valve  at  the  outlet  of  the  apparatus  has,  of  course, 
necessitated  the  backing  up  of  more  or  less  water 
in  the  pipes,  thus  furnishing  an  opportunity  for 
freezing  of  the  apparatus. 

Gold's  Combination  Pressure  and  Vapor  Sys- 
tem. With  Gold's  combination  pressure  and  va- 
por system  cars  may  be  heated  at  different  tem- 
peratures without  increasing  the  manipulation  or 
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at  the  end  of  a  run,  the  hand'-wheel  F  is  turned, 
opening  the  blow-off  valve  598.  To  convert  this 
direct  steam  system  into  a  combined  pressure  and 
vapor  system,  it  is  merely  necessary  to  insert  the 
automatic  vapor  regulating  valve  320  in  the 
branch  pipe,  between  the  main  C  and  the  supply 
valve  566,  and  attach  to  the  blow-off  598,  imme- 
diately below  its  extremity,  the  vapor  reservoir 
325. 

The  operation  of  the  automatic  vapor  regu- 
lating valve  and  the  vapor  reservoir  will  be  un- 
derstood by  referring  to  Fig.  8. 

The  vapor  reservoir  (see  Fig.  8)  is  below  the 
blow-off  or  drip  valve  and  forms  an  extension 
thereto.  It  consists  of  a  spiral  coil  of  copper 
piping,  325-A,  surrounding  the  pipe,  325-B,  which 
forms  the  extension  to  the  blow-off  valve.  This 
pipe,  325-B,  has  several  slots,  C,  cut  through  to 
allow  the  hot  water  escaping  from  the  system  to 
trickle  over  the  spiral  copper  pipe,  325-A.  This 
spiral  pipe  is  filled  with  a  liquid  that  boils  at  a 
low  temperature  and  an  extension  of  the  pipe  is 
connected  to  a  diaphragm,  320-D,  in  the  frame  of 
the  automatic  vapor  regulating  valve.  One  or 
more  joints  are  used  to  connect  the  coil,  325-A, 
and  the  diaphragm,  320-D,  these  joints  being  of 
a  type  for  securing  tight  connections  under  high 
pressures.  The  extension  of  the  diaphragm,  320- 
D,  closes  the  steam  valve,  320-E,  by  means  of  the 
stem,  320-F,  as  soon  as  the  liquid  in  the  coil 
reaches  a  temperature  at  which  it  boils,  under 
which  conditions  the  vapor  generated  has  suffi- 
cient force  to  close  the  valves,  320-E,  against  the 


0PSBATIN6  TBAINS 


tt^AmUmatk  Tapot  Kcfvlat' 

lac  TOtc,  Completa. 
nt-A  B0d7. 

tat— B  DUphraim  Cue. 
tWt~C  Dtop^ngn  CMC  CoTcr. 


I»-S  TalTC. 
W-P  TbItc  SM 
M-OSfcteg. 


aai— E  PaAlBC  Knt. 

1M-J.  DUphracm  ShteW.  _ 

n»-M  IHaphngm  Plate.  «-.«r..^i-  «" 

m— J<  Copper  Pipe  wtth  PUacca  (U  Mdcrlng,  girc  leagtlL} 
JB— BtMl  Fbuvc  Seiewi. 
SV— TapoT  RcMTToli,  Complete. 
SM— A  Coppct  C«ll. 
m-B  Slotted  Pipe. 
Hi— D  Top  Cv- 
SM— B  Bottom  Cap. 
SM-P  tock  Nnt. 
m-O  a  X I  BfttM  ConncctM  (to  be  ucd  ovlj  when  GoniwciiB( 
toboilaostaltfap.) 


Fig.  8 


176  OPERATING  TBAINS 

Spring,  320-G.  When  the  liquid  in  the  coils  cools, 
which  follows  the  cutting  off  of  the  steam  supplied 
to  the  radiating  coils,  the  vapor  condenses  and  the 
spring,  320-G,  forces  the  valve  open,  allowing  a 
fresh  supply  of  steam  to  enter  the  heating  pipes 
and  supply  additional  heat  to  the  car. 


By  referring  again  to  Fig,  7,  it  will  be  seen  that 
under  these  conditions  of  operation,  the  heating 
system  is  run  with  a  drip  open  to  the  atmosphere 
continually  and  therefore  there  can  be  no  pressure 
in  any  of  the  pipes  in  the  car  or  beyond  the  auto- 
matic vapor  regulating  valve,  320,  which  can  ex- 
ceed atmospheric  pressure,  and  also  that  the  steam 
supply  will  be  regulated  by  the  automatic  valve 
admitting  such  quantity  as  may  be  necessary  to 
keep  the  pipes  sufficiently  warm  with  steam  of 
low  pressure  and  corresponding  temperature,  and 
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that  this  valve  will  be  closed  when  the  pipes  and 
the  drip  become  suflSciently  heated  to  generate 
pressure  in  the  spiral  pipe.  Under  these  condi- 
tions the  temperature  of  steam  in  the  heating 
pipes  will  be  about  212  degrees  Fahrenheit,  and 
under  conditions  of  moderate  outside  tempera- 
ture or  a  moderate  inside  temperature  desired  at 
night  (as  in  sleeping  cars),  a  comfortable  tem- 
perature may  be  maintained  without  continually 
opening  and  closing  the  supply  valve,  566. 

Supposing  colder  weather  prevailed,  necessitat- 
ing an  increase  in  the  heating  capacity  of  the  sys- 
tem, it  will  be  seen  that  by  closing  the  blow-off 
valve,  598,  the  water  of  condensation  must  pass 
through  the  trap,  590.  This  device  is  the  same 
trap  used  with  the  Gold  System  for  years,  known 
as  the  horizontal  trap  or  automatic  tee  trap.  It 
is  opened  and  closed  by  an  expansion  chamber, 
the  movement  of  which  is  governed  by  the  tem- 
perature of  the  water  which  passes  over  and 
around  the  same  in  escaping  from  the  heating 
pipes,  and  as  soon  as  the  temperature  is  sufficient 
the  trap  closes,  thus  retaining  in  the  heating  pipes 
such  pressure  as  may  be  brought  to  them  through 
the  supply  valve,  566.  If,  therefore,  the  pressure 
in  the  train  line  is  in  the  neighborhood  of  30 
pounds  per  square  inch,  the  temperature  of  steam 
in  the  pipes  will  be  about  275  degrees  Fahrenheit, 
or  about  63  degrees  higher  temperature  than  with 
the  vapor  system.  With  this  arrangement  all  the 
drip  or  condensed  steam  is  compelled  to  pass 
through  the  trap  590,  as  the  valve  is  closed  and 
the  vapor  reservoir  will,  therefore,  become  cool 
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vapor  regulating  valve,  320,  and  the  vapor  reser.  ■ 
voir,  325,  or  as  the  direct  systems  are  generally 
installed,  when  it  is  desired  to  heat  the  cars  at 
terminals  before  placing  them  in  service,  it  is 
customary  to  connect  with  the  steam  pipe  leading 
from  the  power  plant  or  stationary  boiler  and 
open  the  blow-off  valve  in  order  to  quickly  warm 
the  cars.  Ordinarily  we  soon  have  a  strong  cur- 
rent of  steam  emitted  from  these  blow-oflf  valves 
which  blow  out  from  under  the  car,  very  rapidly 


destroying  the  varnish  on  the  exterior  surface, 
besides  wasting  steam  and  fuel  without  producing 
beneficial  results.  With  the  automatic  vapor  regu- 
lating valve  and  the  vapor  reservoir,  however,  as 
soon  as  the  pipes  become  warm  and  steam  issues 
from  the  drip,  the  valve  is  automatically  closed 
and  only  sufficient  drip  will  be  emitted  to  keep 
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a  circulation  in  the  pipes.  Sometimes  a  locomo- 
tive is  using  steam  to  the  limit  of  its  boilei*  capac- 
ity, and  as  with  this  system  the  train  line  pres- 
sure can  be  materially  decreased  there  is  a  conse- 
quent saving  of  steam.  The  same  is  true  when 
changing  engines,  as  the  automatic  vapor  regu- 
lating valve  practically  takes  care  that  suflScient 
steam  is  used  to  reheat  the  cars,  but  none  is 
wasted. 

Under  conditions  where  cars  operate  contin- 
ually in  a  warm  climate,  and  only  a  moderate 
degree  of  heating  is  required,  the  vapor  system 
alone  may  be  used,  as  illustrated  by  Fig.  9.  In 
this  arrangement  the  interior  pipes  are  the  same 
as  in  Fig.  7,  but  there  is  no  trap  or  blow-off  valve 
used,  so  that  the  supply  valve  is  the  only  piece 
of  apparatus  inside  the  car  to  be  operated  by 
trainmen.  It  is  simply  a  question  of  opening  the 
supply  valve,  366,  when  desiring  heat  and  closing 
it  when  no  warmth  is  needed  from  the  heating 
pipes.  The  automatic  vapor  regulating  valve, 
320,  and  the  vapor  reservoir,  325,  are  used  in  the 
same  manner  as  in  Fig.  7,  but,  of  course,  under 
these  conditions  it  is  only  possible  to  obtain  an 
amount  of  heat  equal  to  steam  at  atmospheric 
pressure.  In  Fig.  9  the  same  letters  designate 
the  corresponding  parts  as  in  Fig.  7. 

There  are  conditions  imder  which  the  use  of  a 
heater  and  hot  water  system  are  advisable,  so 
that  should  the  car  be  detached  from  the  engine 
for  any  length  of  time  a  coal  fire  may  be  started 
in  the  heater,  thus  maintaining  the  temperature 
of  the  interior.    The  combination  vapor  and  pres- 
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sure  system  is  also  applicable  to  the  hot  water 
system,  the  arrangement  being  illustrated  by 
Fig.  10.  In  this  case  steam  is  admitted  from  the 
train  line  C  into  the  interior  pipes  of  the  double 
coils  in  the  heater  or  stove  by  means  of  the  valve 
F,  the  drip  from  the  two  coils  being  united  and 
discharged  from  the  car  through  the  vertical  trap, 
606.  Under  the  ordinary  means  of  working  with 
the  valve  R  closed  there  would  be  the  same  pres- 
sure in  the  coil  of  the  heater  as  in  the  train  pipe, 
but  by  opening  the  valve  B  communication  with 
the  atmosphere  is  established  and  the  pressure 
immediately  falls  to  that  of  the  atmosphere,  the 
temperature  of  the  steam  being  reduced  accord- 
ingly. The  automatic  vapor  regulating  valve  then 
comes  into  operation  and  maintains  a  low  tem- 
perature steam  supply  in  the  interior  coil  of  the 
heater,  thus  reducing  the  temperature  of  the 
circulating  water  in  the  pipes  A.  The  regular 
connections  to  expansion  drum,  etc.,  are  shown 
as  ordinarily  applied  to  hot-water  heating  sys- 
tems. 

In  Fig.  7  the  traps  shown  are  of  the  horizontal 
type,  but  in  Fig.  11  there  has  been  indicated  the 
vertical  type  of  trap,  which  has  the  copper  spiral 
wound  around  the  outside  of  the  vertical  pipe  and 
produces  an  action  precisely  identical  with  that 
described  in  connection  with  the  horizontal  trap. 

Vapor  System  and  Combination  Vapob  and 
Direct  Steam  System  :  As  will  be  noted  from  the 
illustrations  (Figs.  12  to  15)  trap  No.  172  can  be 
arranged  to  provide  the  vapor  system  or  direct 
steam  system,  or  a  combination  of  the  two,  as 
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furnished  by  the  Consolidated  Car  Heating  Com- 
pany. This  vapor  system  differs  from  the  well- 
known  direct  steam-heating  system  in  that  there 
is  no  pressure  at  any  time  in  the  radiating  pipes. 
Fig.  12  illustrates  the  combination  trap  set  to 
provide  vapor  heat.  The  trap  is  located  under- 
neath the  car  and  a  branch  pipe  from  the  train-line 
admits  steam  to  a  chamber  in  the  main  casting, 
which  chamber  partly  surrounds  the  trap.  This 
chamber  is  a  special  feature,  which  gives  the  trap 
the  protection  of  live  steam  at  all  times,  and  the 
heat  thus  provided  prevents  freezing  of  the  con- 
densation which  passes  through  the  trap.  Valve 
*  *  A "  is  the  inlet  valve  which,  when  open,  permits 
steam  to  pass  through  valve  **C"  and  into  the 
piping  in  the  car.  The  condensation  enters  at 
the  drip  port  and  falls  upon  the  diaphragm  **X** 
in  passing  out.  The  hot  water  causes  it  to  expand, 
raising  the  rod  which  rests  upon  it,  thus  tempor- 
arily closing  the  valve  **C."  While  this  valve 
remains  closed  no  further  steam  is  admitted- to 
the  system.  As  the  diaphragm  is  exposed  to  the 
outside  air  it  cools  rapidly  and  contracts  again, 
unseating  valve  **C,''  permitting  steam  to  again 
flow  into  the  piping.  It  continues  thus  to  flow 
until  the  diaphragm  again  shuts  valve  '  *  C.  ^  *  This 
operation  is  continued  automatically  and  indefi- 
nitely. 

If  for  apy  reason  it  is  found  desirable  to  raise 
the  temperature  of  the  car  piping  over  that  pro- 
vided by  the  vapor  system,  valve  **B"  is  opened 
as  shown  in  Fig.  13,  permitting  the  steam  to  pass 
into  the  riser  pipe  at  the  train-line  pressure.  When 


ll 


II 


'i  I 
i|  i 

|i  I 
l|  i 


if 
11 


184  OPERATING  TBAIN8 

the  diaphragm  expands  by  reason  of  the  hot  con- 
densation, valve  **D"  is  now  seated  and  the  entire 
piping  of  the  car  is  filled  with  steam  under  pres- 
sure. The  action  of  the  trap  in  releasing  conden- 
sation from  valve  **D"  is  the  same  as  described 
heretofore.  Fig.  14  shows  the  trap  with  a  perma- 
nent seat  at  valve  **C"  and  with  the  valve  **D^' 
removed.  This  arrangement  will  provide  for 
vapor  heat  permanently.  Fig.  15  shows  valve 
*  *  C "  removed  entirely,  which  provides  for  direct 
steam  only. 

Directions  for  Operating. 

In  all  average  weather  vapor  operation  is  said  to  give  sufficient 
heat.  To  obtain  this,  valve  "  A ' '  should  be  opened  wide  enough  to 
give  the  desired  temperature  and  keep  valve  *  *  B  "  closed. 

In  severe  weather  to  heat  a  car  quickly  valve  **A"  should  be 
opened  and  also  valve  **B.*'  To  cool  the  car  down  valve  **B" 
should  be  closed.    To  shut  off  the  heat  valve  "  A  "  should  be  dosed. 

This  system,  it  is  claimed,  meets  all  requirements  as  to  regulation 
of  temperature  changes. 

The  Economy  Car  Heating  System.  (Steam)  : 
The  purpose  of  this  system  is  to  utilize  the  exhaust 
steam  from  air  pumps  instead  of  live  steam  from 
the  boiler  of  the  locomotive. 

As  is  well  known,  the  action  of  the  Air  Pump 
on  the  road  is  intermittent,  constantly  stopping 
and  restarting,  which  causes  considerable  con- 
densation to  take  place  in  both  the  steam  cylinder 
of  the  air  piunp  and  its  steam  supply  pipe.  This 
condensed  water  is  discharged  by  the  air  pump 
upon  each  restarting,  and,  if  carried  into  the 
heating  system  of  the  cars,  would  fill  the  radiators 
and  pipes  and  prevent  the  cars  from  being  prop- 
erly heated.    Serious  damage  would  also  result 
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from  the  freezing  of  this  water  in  car  radiators 
and  pipes. 

With  the  Economy  Car  Heating  System  the  ex- 
haust steam  and  water  from  the  air  pump  is  dis- 
charged into  a  Reservoir,  and  the  water  is  pre- 
vented from  passing  into  the  train  pipes  and 
radiators.  In  the  reservoir  also  all  the  water  is 
re-evaporated  into  steam,  and  both  the  heat  in 
the  steam  and  the  latent  heat  in  the  water 
exhausted  from  the  air  pump  (otherwise  wasted) 
are  used  for  heating  cars.  It  is  claimed  that, 
under  this  system,  the  average  passenger  train 
can  be  prpperly  heated  with  the  exhaust  steam 
from  the  air  pump  without  the  use  of  live  steam. 

In  case,  however,  the  exhaust  from  the  air  pump 
should  not  be  sufficient  to  heat  the  train,  live 
steam  to  supply  the  deficiency  is  automatically 
drawn  fyom  the  locomotive  boiler.  This  condition 
might  arise  with  limited  express  trains  making 
but  few  stops,  or  with  very  heavy  trains,  in 
extremely  cold  weather.  In  this  event,  all  the  heat 
from  the  air  pump  exhaust  would  be  utilized,  and 
the  boiler  would  furnish  only  the  excess  quantity 
of  live  steam  necessary  to  heat  the  train. 
*  The  Economy  Car  Heating  System  is  automatic. 
The  ** Relief  Valve"  is  set  at  the  maximum  and 
the  '^Pressure  Regulator"  at  the  minimum  pres- 
sures before  the  train  is  started,  and  the  steam 
pressure  in  the  train  heating  system  is  absolutely 
confined  between  these  two  pressures. 

It  is  claimed  that  fuel  and  water  are  saved  by 
the  removal  of  the  air  pump  exhaust  from  the 
stack,  the  discharge  of  the  exhaust  steam  from  the 
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air  i)ump  into  the  stack  causing  a  constant  draft 
on  the  fire  and  a  considerable  waste  of  coal.  The 
noise  from  the  air  pump  exhaust  is  avoided,  which 
is  an  advantage  of  no  little  importance,  especially 
with  locomotives  standing  under  covered  stations. 

Construction. — The  Economy  Car  Heating  ap- 
paratus consists  of  a  reservoir,  Three-way  Cock, 
Fig.  16,  and  ^^E.  C.  H.'*  Relief  Valve,  Fig,  17. 

As  the  material  for  the  pipe  connections 
depends  upon  the  respective  locations  of  the  air 
pump  and  reservoir,  they  can  only  be  determined 
when  actual  measurements  have  been  taken. 

Pipe  of  the  1  Vt-inch  size  only  should  be  used. 

The  reservoirs  are  made  in  four  sizes,  44  inches 
in  lengtli,  and  14,  16,  18  and  20  inches  outside 
diamotor,  respectively;  they  are  made  of  steel  and 
carefully  tested  under  250  pounds  pressure.  They 
are  first  covered  with  asbestos  cloth,  then  lagged 
witli  wood  one  inch  thick,  and  fitted  on  the  outside 
witli  an  iron  jacket. 

Tlie  largest  size  of  reservoir  that  will  clear  the 
cab  line  sliould  be  used,  especially  for  locomotives 
liauling  long  or  lieavy  trains.  For  trains  consist- 
ing of  not  more  than  four  cars  a  reservoir  of  the 
14-incli  size  is  amply  large. 

The  reservoir  should  be  attached  to  the  running 
board  directly  under  the  cab  and  on  the  same  side 
of  the  locomotive  as  the  air  pump,  so  that  the  pipe 
connecting  the  air  pump  and  the  reservoir  will  be 
the  shortest  possible.  The  location  of  the  reser- 
voir on  the  same  side  of  the  locomotive  as  the  air 
pump  is  not  absolutely  necessary,  and,  in  case  the 
driver  brake  auxiliary  reservoir,  triple  valve,  sig- 
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nal  valve,  etc.,  are  on  the  same  side  of  the  loco 
motive  as  the  air  pump  the  reservoir  may  be  at- 
tached to  the  running  board  directly  under  the 
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UtTM-wBT  Cock.  Relief  Valve. 

cab  on  the  opposite  side,  and  tlie  exhaust  lupe 
from  the  three-way  cock  carried  back  into  the.  cab, 
across  the  boiler  butt  and  down  through  tlie  run- 
ning board  into  the  reservoir. 
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If  the  space  on  both  sides  is  already  occupied 
and  it  is  impossible  to  locate  the  reservoir  below 
the  running  board  directly  under  the  cab,  and  on 
locomotives  having  the  Wooten  type  of  firebox, 
the  reservoir  should  be  attached  below  the  run- 
ning board  forward  of  the  air  pump. 

The  reservoirs  have  two  openings  in  one  end 
and  one  opening  in  the  other  end.  The  reservoir 
should  be  placed  with  the  end  having  the  two 
openings  at  the  forward  end,  and  the  single  open- 
ing on  the  rear  end  at  the  lowest  point.  A  pipe 
should  connect  from  the  single  opening  on  the  rear 
end  of  the  reservoir  direct  to  the  train  heating 
pipe  under  the  locomotive  tender. 

The  three-way  cock  should  be  located  in  the 
exhaust  pipe  of  the  air  pump  and  close  to  it,  fitted 
with  a  rod  leading  back  into  the  cab  and  a  handle 
convenient  for  operation  by  the  engineer.  A  pipe 
should  connect  from  the  three-way  cock  to  one  of 
the  openings  in  the  forward  end  of  the  reservoir. 
Quarter-turns  and  tees  should  not  be  used  with 
the  pipe  leading  from  the  three-way  cock  to  the 
reservoir,  but  the  pipe  should  be  bent  if  necessary. 
A  pipe  should  be  connected  from  the  other,  or 
third  opening,  in  the  three-way  cock  to  the  stack 
or  saddle. 

A  pipe  connects  from  the  direct  steam  pressure 
regulator  to  one  of  the  openings  in  the  forward 
end  of  the  reservoir  and  from  this  same  pipe  a 
pipe  should  be  connected  to  the  **E.  C.  H.*^  relief 
valve.  A  pipe  should  be  connected  from  the  **E, 
C.  H."  relief  valve  to  vent  the  surplus  steam 
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either  through  the  roof  of  the  cab  or  forward  into 
the  saddle  or  stack,  as  may  be  preferred. 

When  the  Economy  Car  Heating  system  was  first 
introduced  an  ordinary  open  pop  valve,  located 
outside,  on  top  of  the  locomotive  cab,  was  used 
as  a  relief  valve  to  vent' the  surplus  pressure 
from  the  train  heating  system.  Experience  dem- 
onstrated that  an  adjustable  relief  valve,  con- 
veniently located  for  operation  by  the  engineer 
inside  the  cab,  was  both  desirable  and  necessary 
to  enable  him  to  vary  the  steam  pressure  to  suit 
trains  of  different  lengths.  A  steam  pressure  of 
20  pounds  would  be  ample  to  heat  a  train  of  two 
or  three  cars,  but  a  steam  pressure  of  40  pounds 
or  more  might  be  necessary  to  insure  a  circulation 
of  steam  at  the  rear  end  of  very  long  and  heavy- 
trains,  especially  in  extremely  cold  weather. 

The  ^^E.  C.  H."  relief  valve,  illustrated  in  Fig. 
16,  is  an  improved  form  of  valve  with  a  duplex 
spring,  especially  adapted  for  the  Economy  Car 
Heating  System.  It  is  located  inside  the  cab,  with 
its  pipe  connections  so  arranged  that  the  surplus 
steaip  from  the  train  heating  system  will  be  dis- 
charged either  through  the  roof  of  the  cab  or  into 
the  saddle  or  front  end  of  the  locomotive,  if  it  is 
desired  to  avoid  the  noise  and  annoyance  of  the 
escaping  steam.  The  merits  claimed  for  this  valve 
are  the  increased  range  of  steam  pressures  at 
which  it  will  work  satisfactorily  without  change  of 
spring  and  the  ease  with  which  it  can  be  adjusted 
for  any  desired  change  of  working  steam  pressure. 
It  is  also  claimed  that  it  will  gave  an  automatic 
and  full  relief  at  any  steam  pressure  between  15 
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and  60  pounds  per  square  inch.  This  is  accom- 
plished by  the  duplex  spring,  the  outer  spring 
being  under  tension  at  all  pressures,  while  the 
inner  spring  (of  smaller  diameter)  is  under  ten- 
sion only  at  the  higher  pressures. 

The  springs  are  adjusted  for  the  valve  to  relieve 
at  the  desired  pressure,  by  means  of  a  hand  wheel 
on  the  top,  outside  of  the  valve  body.  To  obtain 
a  higher  working  pressure,  the  cross  bar  check 
nut  should  be  slackened  and  the  hand  wheel  turned 
from  left  to  right ;  for  a  lower  working  pressure 
the  hand  wheel  should  be  turned  from  right  to 
left  and  the  cross  bar  check  nut  tightened. 

Another  important  feature  of  the  **E.  C.  H.*' 
relief  valve  is  that  it  can  be  taken  apart  and 
cleaned,  if  necessary,  without  disconnecting  the 
pipe  connections  at  either  the  inlet  or  outlet. 

An  objection  to  the  use  of  exhaust  steam  from 
the  air  pump  has  been  that  it  increases  the  back 
pressure  on  the  pump.  To  overcome  this  the 
I]conomy  Car  Heating  System  uses  a  by-pass 
valve  (Fig.  17a),  which  automatically  prevents 
the  back  pressure  in  the  pump  from  becoming  ex- 
cessive. This  is  accomplished  by  allowing  the 
exhaust  steam  to  expand  into  the  receiving  tank 
B  of  tlie  steam  heating  system  (Fig.  17b)  until  its 
pressure  has  reached  a  certain  point,  after  which 
the  by-pass  valve  will  automatically  close  the  con- 
nection to  the  receiving  tank  and  allow  the  pump 
to  exhaust  to  the  atmosphere. 

The  by-pass  valve  (Fig.  17a)  consists  of  pistons 
D  and  E,  a  check-valve  F,  a  cut-out  piston  G  and 
a  dash  pot  H.    The  pistons  D  and  E  are  5  inches 
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and  1%  inches  in  diameter,  respectively,  and  both 
are  provided  with  two  packing  rings  each  to  elim- 
inate leakage.  They  are  placed  on  the  same  stem 
and  act  against  each  other.  The  larger  one  con- 
trols the  flow  of  the  exhaust  steam  through  the 
ports  L  to  the  heating  reservoir  B  and  the  smaller 
controls  the  exhaust  through  the  ports  N  to  the 
atmosphere.  The  check  valve  F  is  located  in  the 
body  of  the  valve  and  controls  the  connection 
between  the  heating  reservoir  and  the  under  side 
of  piston  D.  When  free,  it  is  held  closed  by  the 
spring  shown,  and  is  so  arranged  that  its  stem 
comes  in  contact  with  the  under  side  of  piston  D 
when  it  is  at  one-half  stroke.  Thus  it  will  be  seen 
that  when  the  piston  D  is  below  half  stroke  the 
check  valve  F  opens  the  connection  between  the 
under  side  of  the  piston  and  the  heating  reservoir. 
The  cut-out  valve  G  is  located  at  the  bottom  of  the 
by-pass  valve  and  is  operated  by  the  main  reser- 
voir pressure,  which  is  controlled  by  the  three-way 
cock  S  on  the  engineer's  side  of  the  cab  (Fig.  17c). 
When  S  is  open  the  cut-off  piston  is  raised  and 
with  it  the  two  pistons  D  and  E.  This  cuts  out  the 
connection  between  the  air  pump  exhaust  and  the 
heating  reservoir  and  opens  the  connection  to 
the  atmosphere.  The  dash  pot  H  is  provided  mth 
a  heavy  spring  to  prevent  the  severe  hammering 
of  the  piston  D  and  E  when  the  exhaust  is  released 
to  the  atmosphere. 

It  will  thus  be  seen  that  the  arrangement  is  both 
automatic  and  under  the  control  of  the  engineer. 
When  operating  automatically  the  exhaust  steam 
enters  the  by-pass  valve,  as  shown,  and  forces 
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piston  D  down,  allowing  the  steam  to  expand  into 
the  heating  reservoir  B,  which  supplies  the  heating 
system.  As  previously  stated,  the  reservoir  is 
connected  to  the  under  side  of  piston  D  when  it 
is  in  its  lower  position.  As  the  pressure  above 
and  below  the  piston  D  becomes  equalized  near 
the  end  of  the  pump  stroke  the  upward  force  will 
be  greater  on  D,  on  account  of  the  lifting  pressure 
on  E,  and  will  cause  D  to  be  raised,  thus  closing 
the  ports  L  to  the  heating  reservoir  and  opening 
the  ports  N  to  the  atmosphere.  As  these  ports 
open  and  suddenly  relieve  the  pressure  above  D 
the  check  valve  F  closes  and  the  piston  is  raised 
only  by  the  expansion  of  the  steam  remaining 
tinder  D.  This  tends  to  reduce  the  force  of  the 
blow  on  the  dash  pot  H,  which,  with  the  springs, 
prevents  any  disastrous  hammer  blows. 

Live  steam  is  fed  to  the  reservoir  B  through 
the  reducing  valve  P  to  insure  a  supply  of  steam 
in  case  the  pump  is  cut  out  or  does  not.  supply 
sufficient  steam  for  the  heating  system.  This  valve 
may  be  set  to  any  desired  pressure.  To  prevent 
the  exhaust  from  the  air  pump  raising  the  pres- 
sure in  the  reservoir  B  to  a  point  higher  than  the 
steam  line  will  stand,  the  relief  valve  B,  set  for  a 
pressure  approximately  10  pounds  higher  than 
the  reducing  valve  P,  is  provided. 

Service  tests  have  been  made  on  this  system 
which  have  demonstrated  that  while  from  70  to  75 
per  cent,  of  the  steam  used  in  operating  the  air 
pump  is  utilized,  there  is  no  appreciable  difference 
in  the  speed  of  the  air  pump  or  the  amount  of 
steam  used.    The  new  equipment  is  in  successful 


OPESATING  TBAINB 


By-Pau  Vatm  for  A<r  Pump  Exhauat  Steam  Heating  Syatam. 


OPEBATING  TRAINS  195 

use  on  a  liumber  of  roads  and  is  claimed  to 
make  car  heating  by  the  use  of  the  air  pump 
exhaust  steam  practicable. 

Operation. 

Before  the  train  is  started  adjust  the  Pressure  Kegulator  for 

the  minimum  pressure  and  the  **E.  C.  H.''  Relief  Valve  for  the 

-maximum  pressure  required  to  heat  the  train.     The  steam  pressure 

on  the  train  heating  system  will  therefore  be  confined  between 

these  two  pressures. 

Pull  back  the  handle  of  the  three-way  cock,  to  discharge  the 
exhaust  steam  from  the  air  pump  into  the  reservoir,  and  open  the 
boiler  valve  in  the  direct  heating  system. 

To  shut  off  the  steam  from  the  train,  close  the  boiler  valve  and 
push  the  handle  of  the  three-way  cock  forward  to  discharge  the 
exhaust  from  the  air  pump  into  the  stack  or  saddle. 

The  three-way  cock  must  be  kept  in  either  the  extreme  forward  or 
back  position,  as  any  intermediate  position  would  close  the  exhaust 
pipe  from  the  air  pump. 

To  increase  the  pressure  on  the  train  heating  system,  slacken 
the  cross  bar  check  nut  of  the  **E.  C.  H. ''  relief  valve  and  turn 
the  hand  wheel  from  left  to  right;  to  decrease  the  maximum 
pressure,  turn  the  hand  wheel  from  right  to  left  and  tighten  the 
cross  bar  check  nut. 

It  will  be  found  that  average  trains  can  be  properly  heated  with 
the  exhaust  steam  from  the  air  pump  without  opening  the  boiler 
valve  in  the  direct  steam  heating  system.  In  case,  however,  the 
air  pump  exhaust  is  not  sufficient  to  maintain  the  required  pressure, 
open  the  boiler  valve  and  the  pressure  regulator  will  furnish  live 
steam  to  supply  the  deficiency. 

GoLD^s  Improved  System  of  Hot  Water  Circu- 
lation:— This  apparatus  consists  of  two  duplex 
coils  placed  in  a  Baker  or  similar  heater.  It  is 
illustrated  in  Fig.  18.  The  outer  and  inner  pipes 
end  in  fittings  designed  for  the  purpose.  As  illus- 
trated by  Fig.  19,  the  smaller  pipe  not  only  passes 
through  the  entire  length  of  the  larger  pipe,  but 
it  extends  a  short  distance  beyond  the  latter. 
When  circulating  pipes  are  filled,  the  water  occu- 
pies the  space  between  the  outside  of  the  smaller 
pipe  and  the  inside  of  the  larger  pipe.    If  fire  is 
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used,  the  water  is  heated  by  direct  contact  of  the 
outer  pipe.  When  steam  is  used,  the  water  is 
heated  by  the  inner  pipe.  Steam  may  be  used 
independently  of  fire,  or  both  may  be  used 
together. 

The  convenience  of  this  arrangemeiit  is  not 
alone  in  its  adaptability  for  use  with  either  fire 
or  steam,  but  in  the  ease  with  which  any  class  of 
car  may  be  piped. 

From  the  special  fitting  at  the  top  of  each  of 
the  coils  one  and  one-quarter  inch  pipes  connect 
to  the  inlet  of  the  sealed  jet.  A  short  and  heavy 
brass  nipple  is  run  from  the  top  of  the  jet  to  the 
expansion  drum.  From  the  bottom,  outflow  pipes 
take  their  course  around  the  car  and  return  to 
the  coil,  as  shown.  Fig.  20  shows  how  one  port 
of  this  l3end  is  carried  through  and  inside  the 
other  and  slightly  tapered  at  its  end.  The  heated 
water  passes  up  through  the  riser  pipe  and  enters 
the  inlet  of  this  sealed  jet.  It  then  moves  around 
the  bend,  and  owing  to  the  taper  of  the  nozzle  and 
the  energy  behind,  is  forced  do^vnward  into  the 
outflow  pipes  with  much  velocity.  Any  air  that 
may  be  mingled  with  the  water  naturally  separates 
at  the  jet  and  passes  up  to  the  drum.  The  purpose 
of  the  small  hole  near  the  top  of  the  directing  bend 
is  to  release  any  air  that  might  otherwise  accu- 
mulate at  this  point  when  the  pipes  are  being  filled 
with  water. 

Steam  is  taken  from  the  train  pipe  through  a 
one  and  one-quarter  inch  pipe  to  the  inside  of  the 
car.  From  this  point  a  one-inch  pipe  is  carried  to 
the  top  of  the  heater,  where  two  separate  valves 
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Straight  Steam,  with  heaters.  This  refers  to 
a  car  heated  by  steam  from  train  pipe  and  by 
stoves,  the  stoves  having  no  connection  with  cir- 
culating system. 

Straight  Steam,  without  heaters.  This  refers 
to  a  car  heated  by  steam  from  train  pipe,  with  no 
other  means  to  heat  car. 

Heaters  with  Train  Pipe.  This  refers  to  a  car 
without  any  piping  inside  of  car,  which  depends 
entirely  on  stoves  for  heat,  but  has  train  pipe  for 
conveying  steam  to  other  cars  in  train. 

The  Baker  Steam  Attachment  {Old  Style). 

— By  this  arrangement  steam,  instead  of  fire,  in 
the  Baker  Heater  may  be  used,  if  desired,  to  heat 
and  circulate  the  water,  or  both  steam  and  the  fire 
may  be  used  at  the  same  time,  when  necessary  to 
heat  up  quickly. 

TO  OPERATE. 

The  steam  should  be  turned  on  and  off  by  the  angle  valve  placed 
at  the  top  of  the  half -inch  supply  pipe.  The  position  of  this  valve 
is  such  that  all  water  from  the  condensed  steam  will  run  from  it. 

The  steam  should  be  turned  on  slowly.  The  best  results  are 
obtained  with  only  15  to  20  pounds  pressure  of  steam. 

No  *  *  trap ' '  is  used  for  the  release  of  the  water  of  the  condensed 
steam^  but  instead  a  simple  blow-through  valve  on  the  drip  pipe  is 
operated  inside  the  car.  The  seat  of  this  valve  has  a  small  groove, 
which  allows  the  escape  of  the  condensed  water,  thus  preventing 
freezing.  This  valve  should  be  left  slightly  open  while  steam  is 
being  used. 

TO  OPERATE. 

The  Baker  Steam  Attachment  (New  Style). — The  steam 
should  be  turned  on  and  off  by  the  globe  valve  placed  on  the  %-inch 
supply  pipe  at  the  top  of  the  3-inch  wrought  iron  pipe  cylinder. 
The  position  of  the  valve  is  such  that  all  water  from  the  condensed 
steam  will  run  from  it. 

The  steam  should  be  turned  on  slowly,  about  15  pounds  pressure. 
When  all  the  pipes  have  attained  the  desired  heat,  the  attachment 
will  maintain  it  with  from  5  to  7  pounds  of  steam. 
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No  trap  is  used  for  the  release  of  the  water  of  the  condensed 
steam,  but  instead  a  simple  blow-through  valve  on  the  drip  (which 
is  %-inch)  is  operated  inside  the  car.  The  seat  of  this  valve  has 
a  small  groove,  which  allows  the  escape  of  the  condensed  water 
(even  if  the  cock  should  be  closed),  thus  preventing  freezing. 
The  valve  should  be  left  open  about  one  and  a-half  turns  while 
steam  is  being  used.  A  pressure  gauge  should  be  used  on  all  steam 
attachments,  so  the  pressure  of  steam  can  be  seen.  • 

Repairing  Both  the  Single  Coil  and  the  Two-Coil  Fieeproop 
Heaters. — The  fire  grate  and  grate  support — ^the  only  parts  likely 
to  give  way — are  readily  removed  and  replaced  through  the  ash-pit 
door.  They  are  put  in  place  by  being  hooked  on,  and  are  removed 
by  being  lifted  off.  But  in  order  to  renew  the  genesator  coil  or 
coils,  or  fire-pot  of  the  double  coil  heater,  it  becomes  necessary  to 
disconnect  the  heater  from  the  piping.  It  should  be  removed  from 
the  closet,  the  heater  turned  bottom  side  up  and  the  bottom  of  the 
steel  inclosure  removed  by  unscrewing  the  bolts  in  the  flange.  In 
replacing  this  bottom  the  asbestos  sheets  and  other  parts  should 
be  put  back  exactly  as  before. 

The  regulator  bowl  seldom',  if  ever,  needs  attention,  as  its  steel 
diaphragm  has  a  copper  duplicate  on  both  bottom  and  top  sides 
to  prevent  corrosion.  But  it  can  easily  be  taken  apart  by  unscrew- 
ing the  bolts  in  the  rim. 

The  Safety  Plate  and  Gas  Preventer  Com- 
bined {Not  on  the  Old  Style  Baker  Heater.) — 
This  is  over  the  fire  chamber,  and  should  be  kept 
fastened  down  at  all  times,  except  when  putting 
on  coal.  This  is  to  prevent  the  fire  spilling,  in 
case  of  accident.  It  also  prevents  coal  gas  from 
escaping  into  the  car. 

If  a  safety  vent  blows  out,  the  fire  should  be 
drawn  at  once  and  another  vent  put  on.  The  bush- 
ing should  be  kept  to  use  again.  The  ''vent" 
should  be  screwed  on  and  off,  BY  HAND,  and 
the  water  renewed.  Lack  of  water  is  what  usually 
causes  the  ''vent"  to  blow  off;  generally  about 
six  gallons  are  blown  out. 

Oil  the  old  style  Baker  Heater  the  "safety  valve" 
consists  of  a  rubber  ball  held  between  two  brass 
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\iUiU*H.  TUii  HorttWH  holding  the  plates  should  be 
\i*fi  iUi*  Htituit  UH  vvlien  first  put  in.  Every  time  it 
liiiH  hh)wn  olT,  or  h^aks,  a  new  rubber  ball  should 
hn  HijhHlJtiit(!d.  IMiIh  vulcanized  rubber  ball  is  not, 
liowi^vor,  roliiiblo  iih  an  ** over-pressure**  relief. 

Tho  vviitor  nhoiild  bo  renewed  by  the  combina- 
tion <M)<«k  ill  Iho  ilriim,  through  the  small  funnel 
allaohiMl,  and  wlion  all  pressure  is  off.  The  fun- 
nt^l  hIuiuKI  bo  loft  inrnod  down  after  the  water  is 
n^nowotl, 

Ukuauimnu  ruK  PKKSsruK  Oavge  (Sometimes 
(ks\'\l\.  'This  K*ui>^^  indioatos  the  i>r^ssure  in  the 
hoatov,  but  not  tho  \tov:r\vs  of  heat.  If  the  heater 
in  u\  oi\lor.  an\l  tt\o  vtiiwtiiws  for  its  management 
t\dl\  v^u'vUsl  ouu  uv^  o\v\^^i^ive  pressure  can  occur. 

rUo  U\Hst  ptVvV^uiv  at  whu'h  the  heater  can  be 
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With  the  Cofnmingler  System,  open  trap  and  dial  cock,  and  if  over- 
flow pipe  is  clear,  condensation  will  commence  to  escape  shortly 
after  steam  is  turned  on.  When  condensation  appears,  regulate 
the  amount  of  steam  required  (which  is  15  pounds)  bj  dial  cock. 
On  cars  fitted  with  direct  steam,  open  steam  inlet  valve  from 
train  pipe  on  each  side  of  car,  and  after  steam  circulates  in 
radiating  pipes  on  side  of  car,  and  escapes  at  drip,  shut  drip  valve, 
leaving  sufficient  opening  for  condensation  to  escape  to  prevent 
pipes  from  freezing.  Do  not  ask  the  engineer  to  vary  the  steam 
pressure  for  the  purpose  of  regulating  the  temperature  of  cars. 
Traps  should  be  set  at  terminal  points,  so  that  a  little  steam  will 
escape  with  the  water.     Readjustment  is  seldom  necessary. 

To  reduce  the  temperature  in  a  car  with  the  direct  or  straight 
steam  system,  the  steam  on  one  side  of  car  can  be  shut  off,  taking 
care  first  to  open  drip  valve  to  allow  the  steam  to  escape,  then 
leaving  the  drip  valve  open ;  close  the  valve  that  admits  steam  from 
the  train  line,  thus  preventing  any  further  supply  from  entering. 
Coaches  having  toilet  rooms  on  ends  of  cars,  however,  require  care 
that  when  the  steam  is  shut  off  the  toilet  rooms  do  not  get  so  cold 
as  to  freeze  the  water  pipes  that  are  used  for  toilet  purposes.  The 
temperature  of  the  car  can  also  be  regulated  by  only  partially 
opening  the  inlet  valve,  say,  one  or  two  turns,  which,  in  mild 
weather,  will  furnish  all  the  heat  required. 

Things  to  be  Observed  When  Changing  Engines. — ^When  ap- 
proaching points  where  engines  are  to  be  changed,  the  trap  and 
dial  cock  on  cars  fitted  with  the  Commingler  System  should  be 
closed,  to  prevent  water  syphoning  from  expansion  drum  into 
train  pipe.  When  this  has  been  done,  the  rear  train  pipe  valve 
should  be  opened  (which  should  be  done  when  train  is  about  one 
mUe  from  station),  also  shut  off  on  engine,  so  hose  can  be  safely 
uncoupled.  If  train  is  over  six  cars  in  length,  and  engine  is  to  be 
cut  off,  the  steam  valve  inside  of  cars  should  be  closed  when 
equipped  with  the  Gold  or  Straight  Steam  Systems,  to  facilitate 
the  steam  passing  out  through  the  train  pipe.  After  the  engine 
is  coupled  to  the  train  and  steam  has  passed  through  the  train 
pipe,  open  steam  valve  inside  of  car,  which  will  allow  the  steam 
to  again  circulate.  If  this  rule  is  followed,  unnecessary  detention 
of  long  trains  waiting  for  steam  to  pass  through  train  pipe  will 
be  avoided. 

DiSBCnoNS  FOR  Cleaning. — Every  car  equipped  with  the  Baker 
Heater,  Crold  or  Commingler  System  should  have  the  circulating 
SjTstem  thoroughly  cleaned  out  at  least  once  a  year.  This  is 
especially  necessary  where  water  containing  more  or  less  dirt  is 
used  when  filling  heater  pipes.  The  date  of  cleaning  should  be 
stenciled  on  the  door  of  the  heater  room,  or  on  the  side  or  end 
of  the  ear  adjoining  the  heater,  when  the  heater  is  not  enclosed. 
Ordinarily  this  cleaning  is  done  when  the  car  requires  general 
repairSy  but  in  no  case  should  the  period  between  cleaning  exceed 


206  OPEEATIXG  TRAINS 

12  months.  The  changing  of  water  in  the  Steam  Heating  and 
Baker  Heating  Systems  should  not  be  considered  as  a  cleaning  out 
of  these  systems. 

To  clean  out  the  Gold  System,  proceed  as  follows:  Remove  all 
plugs  from  draw-off  pipe,  attach  hose  to  bottom  connection  leading 
to  coil  and  thoroughly  blow  all  water  and  sediment  out  with  steam ; 
when  done  connect  hose  to  water  hydrant  and  recharge.  It  is 
necessary  to  do  each  side  separately.  Cars  requiring  general 
repairs,  the  strainers  on  branch  pipe  leading  from  train  pipe  should 
be  examined,  also  strainer  in  heater  room.  The  pressure  regulator 
should  be  taken  apart  and  all  parts  examined  and  tested  and  regu- 
lated for  20  pounds,  new  discs  applied  to  angle  valve  in  stove 
room,  also  all  valves  packed  and  steam  gauges  tested.  Automatic 
drip  examined  and  adjusted.  To  thoroughly  clean  out  Commingler, 
proceed  as  follows:  Disconnect  the  pipe  above  the  Commingler 
and  remove  the  Commingler  from  the  Baker  Heater  System,  con- 
nect one  end  of  a  hose  to  a  water  hydrant,  and  the  other  end  to 
the  pipe  which  leads  to  the  expansion  drum,  so  that  the  full  pres- 
sure from  the  water  works  can  be  forced  into  the  expansion  drum, 
thence  around  through  all  of  the  heating  pipes  and  out  at  the 
upper  end  of  the  Baker  Heater  coil,  a  discharge  pipe  or  hose  having 
l)een  first  connected  to  the  upper  end  of  the  Baker  Heater  coil  to 
remove  the  water  from  the  car.  While  the  water  is  circulating 
through  the  pipes  in  the  car,  tap  them  lightly  with  a  hammer  to 
insure  that  the  dirt  and  scale  on  the  inside  is  jarred  loose  and 
washed  out.  This  is  very  necessary  at  the  cross-over  pipes  and  the 
Baker  Heater  coil,  as  dirt  is  most  liable  to  lodge  at  these  points. 
The  water  should  be  allowed  to  flow  for  some  minutes  after  tapping 
is  finished,  to  make  sure  that  the  dirt  and  scale  is  thoroughly 
washed  out  of  the  pipes  and  expansion  drum. 

To  take  the  Commingler  a])art,  first  unscrew  the  large  plug  in 
the  base  of  the  Commingler.  The  steam  nozzle  should  then  be  taken 
apart  and  carefully  cleaned,  and  any  pieces  of  rubber  or  dirt  that 
may  have  lodged  within  the  nozzle  removed.  The  pipe  carrying 
steam  into  the  Commingler  sliould  be  inspected  to  see  that  every- 
thing is  clean  and  froc  from  obstruction.  When  all  parts  of  the 
Commingler  are  cleaned,  it  can  again  be  assembled  by  placing  the 
copper  screen  in  position  and  screwing  the  plug  into  the  base.  It 
is  then  ready  for  remounting  in  its  position  above  the  Baker 
Heater. 

In  connecting  the  Commingler  with  the  Baker  Heater  System  it 
should  be  placed  as  close  to  the  top  of  the  Baker  Heater  coil  as 
possible,  and  the  pipe  from  the  top  of  the  Commingler  should  pass 
direct  to  the  expansion  drum.  The  overflow  pipe  should  be  carried 
up  into  the  expansion  drum,  and  under  no  circumstances  must  it 
be  less  than  10  inches  from  the  connection  of  the  Commingler  pipe 
to  the  overflow  pipe  connertion.  Tf  the  connections  are  not  kept 
this  distance  apart  there  will  be  an  excessive  loss  of  water  through 
the  overflow  pipe,  on  account  of  the  upper  end  of  the  overflow 
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pipe  being  in  the  mound  of  water  which  forms  directly  over  the 
Commingler  pipe. 

The  overflow  pipe  should  also  be  disconnected  and  the  overflow- 
cap  withdrawn  from  the  expansion  drum.  This  cap  must  be 
examined  carefully  to  see  that  the  opening  of  about  three-sixteenths 
of  an  inch  through  it  is  not  closed  by  dirt  or  other  obstruction. 

The  trap  cock  should  also  be  inspected  and  tested.  When  closed, 
it  must  be  perfectly  tight,  and  when  open,  the  hole  through  it 
should  just  permit  a  wire  of  one-eighth  of  an  inch  in  diameter  to 
pass  through  freely.  When  testing  this  cock  it  must  be  subjected 
to  water  pressure  of  abqut  250  pounds  for  at  least  20  minutes. 
Warm  water  should  be  used,  and  the  cock  must  be  perfectly  tight 
under  these  conditions.  The  dial  cock,  which  is  located  in  the 
steam  pipe,  must  then  be  inspected  and  tested.  This  cock  should 
also  be  perfectly  tight  at  the  same  pressure,  and  under  the  same 
conditions,  as  given  for  the  trap  cocks.  If  these  two  cocks  are  not 
tight,  and  cannot  be  tightened  with  a  slight  tightening  up  of  the 
flange  bolts,  they  should  be  removed  for  refitting,  and  cocks  which 
are  tight  applied  in  their  positions. 

Both  the  three-quarter  inch  check  valve  and  the  small  check  valve 
at  the  top  of  the  relief  pipe  should  be  inspected  to  see  that  they 
will  open  freely,  that  they  will  close  tight,  and  that  they  are  free 
from  dirt. 

The  strainer  in  the  pipe,  which  carries  steam  from  the  train 
pipe  to  the  Commingler,  should  also  be  removed  by  first  removing 
the  plug  in  the  strainer  casing,  and  the  strainer  and  casing  thor- 
oughly cleaned,  and  the  openings  in  it  freed  from  all  obstructions. 

On  cars  which  have  the  Baker  System  only,  the  piece  of  pipe 
connecting  the  top  of  the  coil  to  the  expansion  drum  should  be 
removed,  and  the  pipes  cleaned  out  thoroughly. 

After  the  parts  have  all  been  connected  in  their  proper  positions, 
the  Baker  Heater  System  should  be  filled  from  a  hydrant  by  means 
of  a  hose  attached  to  one  of  the  drain  cocks  or  plugs  under  the 
car,  the  other  drain  cock  or  plug  being  left  open;  when  water  runs 
freely  from  this  open  cock  or  plug,  it  must  be  closed,  and  more 
water  supplied  until  it  runs  freely  out  of  funnel  cock,  and,  if  a 
Commingler  System,  also  through  overflow  pipe.  The  hose  should 
then  be  connected  to  opposite  drain  cock  or  plug  and  water  again 
turned  ou  until  it  overflows  freely,  in  order  .to  drive  out  any  air 
which  may  have  lodged  in  pipes.  These  instructions  must  be 
strictly  observed  when  filling  pipes  on  a  car  from  which,  for  any 
reason  whatever,  the  water  has  been  withdrawn. 

QUESTIONS    AND    ANSWEES    ON    STEAM    HEATING 
APPARATUS    OF    PASSENGER    TRAINS. 

Q.     What  is  the  Gold  Duplex  system? 

A.  A  hot  water  system,  the  water  being  heated  by  specially 
constructed  duplex  coils,  the  steam  passing  through  the  inner  coil, 
and  the  water  circulating  in  the  outer  two- inch  coil. 
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Q.     What  is  the  direct  or  straight  steam  system  f 

A.  A  system  of  heating  wherein  steam  enters  the  radiating  pipes 
on  both  sides  of  car,  direct  from  the  engine,  through  conneetions 
from  the  train  pipe,  no  hot  water  circulation  being  used. 

Q.     What  is  the  Commingler  system? 

A.  It  is  a  hot-water  system,  the  water  being  heated  by  steam 
supplied  from  engine.  The  steam  is  mingled  with  or  infused  into 
the  water  by  means  of  a  conuningler  of  special  construction,  which 
prevents  any  noise  in  operation,  but  this  system  is  not  much  in  use. 

Q.  What  is  the  vapor  and  combination  vapor  and  direct  steam 
system? 

A.  A  system  which  admits  of  using  vapor  (so  called;  it  is  really 
steam  not  under  pressure)  or  direct  steam,  or  both  in  combination. 

Q.    What  advantages  has  steam  heat  over  stove  heat? 

A.     Safety  to  passengers  and  coaches,  and  economy  of  operation. 

Q.     How  is  steam  conveyed  from  the  locomotive  to  each  car? 

A.  By  means  of  a  train-pipe,  which  connects  each  car  with  the 
engine.  By  a  branch  leading  from  the  train  pipe  to  the  inside  of 
car  it  is  connected  to  the  different  systems  of  radiating  pipes. 

Q.  How  are  cars  heated  when  for  any  reason  steam  cannot  be 
obtained  from  the  engine? 

A.  The  train  pipe  should  be  blown  out  in  same  way  as  is  done 
at  terminal  points,  the  steam  hose  uncoupled  between  cars  and  fires 
lighted  in  the  Baker  Heaters. 

Q.     What  is  a  Baker  Heater? 

A.  A  stove  in  which  part  of  the  circulating  pipe  is  placed  in 
the  heater  in  the  form  of  a  coil,  so  that  when  a  fire  is  in  the  stove 
the  water  in  the  coil  is  heated  and  circulation  is  set  up  to  the  drum 
and  radiating  pipes  inside  the  car. 

Q.    What  makes  the  water  circulate? 

A.  Gravitation  and  heat.  The  two  circulating  pipes  are  con- 
nected with  an  expansion  dnmi,  which  is  placed  on  the  roof  of  the 
car.  One  pipe  is  called  the  riser  and  the  other  the  down  flow.  The 
riser  pipe  connects  the  upper  part  of  the  coil  in  the  stove  to  the 
expansion  drum;  the  down-flow  pipe  runs  from  the  drum  to  the 
floor  of  the  car,  where  it  is  passed  four  times  the  length  of  the 
car  and  connects  to  the  lower  end  of  the  coil  in  the  stove.  These 
pipes  and  the  expansion  drum  are  filled  with  water,  and  when  there 
is  a  fire  in  the  stove  the  coil  is  heated  sufficiently  to  boil  the  water, 
which  then  rises  to  the  expansion  drum.  The  water  in  the  down- 
flow  pipe,  being  heavier  than  that  in  the  riser  pipe,  moves  down- 
ward, forcing  the  water  through  the  pipes  in  the  car  and  returning 
through  the  coil  in  the  stove,  where  it  again  comes  in  contact  with 
the  heat  from  the  fire. 

GrOLD  System. 

Q.  Is  the  process  of  circulation  the  same  when  using  the  Gold 
system  as  that  described  in  the  Commingler  system? 
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A.  Yes;  with  this  exception:  That  with  the  Gold  system  the 
live  steam  is  not  admitted  directly  into  the  hot  water  circulating 
pipes. 

Q.  If  pipes  on  one  side  of  car  heated  by  the  Gold  system  are 
hot  and  the  opposite  side  cold,  where  would  we  look  for  the  trouble? 

A.  To  stove  room,  first  to  see  if  steam  valve  is  full  open.  If 
found  O.  K.,  try  drip  valves  to  see  if  they  are  not  frozen  or  shut 
too  tight.  If  drip  valves  are  working  properly,  the  side  that  is  not 
heating  must  be  short  of  water,  and  the  expansion  drum  will  indi- 
cate this  when  tested  by  the  filling  cock  on  drum. 

Q.     What  would  cause  one  side  to  heat  and  the  other  not? 

A.  As  each  side  is  independent,  one  drum  having  sufficient 
water  would  not  help  the  opposite  side  to  circulate,  and  the  only 
remedy  is  to  raise  the  water  to  the  correct  level  in  both  expansion 
drums. 

Q.     What  is  the  lowest  circulation  level  of  the  Gold  system? 

A.  As  this  system  is  fitted  with  an  accelerator  fitting  placed 
below  the  expansion  drum,  it  is  possible  to  get  circulation,  if  the 
water  is  below  the  expansion  drum,  but  it  must  always  be  above 
the  level  of  the  accelerator  fitting  or  circulation  will  stop. 

Q.  Has  this  system  any  advantage  over  the  ordinary  way  of 
fitting  cars? 

A.  Yes,  it  gives  a  quicker  circulation,  also  requires  only  one 
pipe  to  be  attached  to  expansion  drum,  as  the  water  returns  inside 
of  the  accelerator  fitting  to  the  down-flow  pipe  and  again  circulates 
through  the  pipes  on  the  side  of  car. 

Q.     What  causes  shortage  of  water  in  circulating  pipes? 

A.  The  principal  causes  are  draw-off  plugs  under  the  car, 
safety  valves  or  the  filling  cock  connected  to  drums  leaking. 

Q.  How  is  it  possible  to  replace  this  water  in  the  expansion 
drum  of  the  Gold  system? 

A.  By  means  of  the  funnel  cocks,  which  are  connected  to  the 
expansion  drums,  pouring  in  as  much  water  as  possible. 

Q.     Is  it  possible  to  fill  the  drum  too  full  by  this  method? 

A.  No,  as  the  filling^  cocks  are  connected  to  the  drums  on  the 
centre  line  the  water  will  only  flow  to  that  level. 

Q.     Can  this  drum  be  filled  any  other  way? 

A.  Yes,  by  removing  the  safety  valve  and  pouring  water  direct 
into  the  drum,  being  sure  to  open  funnel  cock  at  the  same  time,  so 
that  drum  will  not  be  overcharged;  water  flowing  out  of  funnel 
cock  indicates  sufficient  water  in  expansion  drum. 

Q.    What  bad  effect  would  be  had  by  overcharging  the  drum? 

A.  It  would  prevent  a  circulation  of  water  and  the  pipes  would 
remain  cold. 

Q.    What  is  the  use  of  an  expansion  drum? 

A,  The  circulating  or  expansion  drum  being  placed  at  the 
highest  point  of  heating  system,  is  used  as  a  reserve  storage  for 
water,  to  supply  any  leaking  that  may  occur  in  the  circulating  pipes. 
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Q.  By  opening  the  drip  is  it  possible  to  blow  any  water  out  of 
the  Gold  system  expansion  drum  f 

A.  No ;  the  drip  is  connected  to  the  inner  or  steam  coil,  and  the 
expansion  drum  to  the  outer  or  water  coil. 

Q.  Can  we  condense  any  water  for  the  Gold  system  expansion 
drum  by  closing  the  drip? 

A.  No;  this  can  only  be  supplied  through  the  funnel  cock,  which 
is  attached  to  the  drum. 

Q.     What  is  the  use  of  the  regulator  on  the  Gold  system? 

A.  It  may  be  adjusted  to  maintain  any  pressure  from  vapor  to 
20  pounds,  and  is  adjusted  by  the  trainmen  as  required  to  maintain 
a  proper  temperature  in  the  cars. 

Q.     What  temperature  should  be  maintained  in  passenger  cars? 

A.  About  70  degrees,  with  proper  ventilation,  which  latter  is 
very  important. 

Q.  If  steam  is  passing  out  of  drip  on  the  Gold  system,  is  it  a 
sure  indication  that  car  is  working  O.  K.? 

A.  No;  it  is  possible  for  drip  to  work  O.  K.,  but  unless  the 
water  circulation  is  in  order  this  system  will  not  work  satisfactorily. 

Q.     How  can  we  tell  when  the  car  is  working  properly? 

A.  By  feeling  the  radiating  pipes  in  car;  if  all  are  hot,  the 
water  circulation  is  in  good  order. 

Q.  If  all  efforts  fail  to  get  car  to  heat  properly,  and  water  in 
pipes  is  liable  to  freeze,  what  should  be  done? 

A.  Open  draw-off  cocks  under  car  and  the  funnel  cocks  in  the 
drums,  and  allow  the  water  to  drain  out;  unless  the  funnel  cocks 
on  drums  are  opened  water  cannot  escape.  If  pipes  are  already 
frozen,  and  water  will  not  run  off,  break  an  elbow  or  return  bend 
inside  of  car  so  as  to  save  as  much  pipe  as  possible.  With  the 
Gold  system  it  is  necessary  to  drain  both  sides,  and  to  do  that  right 
open  the  four  draw-off  cocks  or  plugs  under  the  car;  then  open 
the  funnel  cocks  on  both  drains. 

Q.     Wliat  is  the  correct  temperature  of  a  sleeping  car  at  night? 

A.  Between  60  to  65  degrees,  but  the  temperature  of  the  car 
cannot  be  regulated  as  quickly  as  the  steam  is  reduced  or  increased 
by  the  angle  valve.  The  temperature  of  the  car  depends  on  the 
pipes  on  sides  of  the  car,  which,  being  filled  with  water,  cool  off 
and  heat  up  slowly,  so  that  time  must  be  given  to  permit  the  cold 
water  to  heat  up,  or  the  hot  water  to  cool  off,  as  required. 

Straight   Steam. 

Q.  Where  are  the  folowing  parts  located  (o),  and  what  are 
their  functions  (b)  locomotive  valve? 

A.  (a)  At  the  steam  box  in  a  cab  or  other  source  of  dry  steam 
supply.     (&)     To  control  the  supply  of  steam  to  train  pipe. 

Q.     Eeducing  valve? 

A.  (a)  In  cab.  (&)  To  control  the  pressure  of  steam  in  the 
train  pipe. 

Q.     Train  pipe? 
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A.  (o)  Underneath  tender  and  cars.  (&)  To  conduct  steam 
to  the  cars. 

<J.     How  should  the  train  pipe  be  applied? 

A.  So  as  to  drain  to  each  end  of  car,  thereby  avoiding  pockets 
for  the  collection  of  condensation  water,  the  prescribed  measure- 
ments being  closely  followed  in  locating  the  ends  of  train  pipes, 
in  order  to  prevent  the  couplers  from  opening  on  curves. 

Q.     Steam  couplers? 

A.  .  (a)  At  ends  of  train  pipe.  (&)  To  connect  train  pipes 
between  cars. 

Q.     Steam  coupler  safety  chain? 

A.  (a)  Under  platform  buffer  timber;  in  accordance  with 
standard  measurements.  (6)  To  prevent  the  steam  coupler  from 
being  injured. 

Q.     Train  pipe  valve? 

A.  (a)  At  ends  of  train  pipes,  in  accordance  with  standard 
measurements.  (6)  To  close  rear  end  of  train  pipe,  and  to  con- 
trol same  without  disturbing  passengers,  also  for  j^rotection  in 
handling  steam  couplers. 

Q.     Inlet  regulating  valve? 

A.  (a)  Inside  of  cars — usually  at  heater  room  with  cars 
having  a  Baker  Heater,  and  at  inlet  of  radiators  of  cars  having 
direct  steam.  (6)  To  supply  steam  to  heating  jackets  or  direct 
steam  pipes  and  to  regulate  the  temperature  in  car. 

Q.     Steam  traps? 

A.  (a)  Horizontal  Trap  No.  833  is  underneath  car  at  the 
lowest  point  in  the  steam  transfer  pipe,  and  should  have  a  drain 
of  two  inches,  (al)  Vertical  Trap  No.  933  (used  with  direct 
steam  only),  at  the  lowest  point  in  the  steam  radiators,  extending 
through  the  car  flooring.  (&)  To  automatically  discharge  the 
condensation  water  from  the  heating  jackets  or  direct  steam  heating 
pipes. 

Q.     Trap  blow-off  valve? 

A.  (a)  At  the  inlet  end  of  trap.  (&)  To  discharge  the  accu- 
mulation of  dirt  and  scale  from  the  trap. 

Q.     Trap  adjustment? 

A.  (a)  At  the  lower  end  of  trap,  (h)  For  setting  so  as  to 
allow  a  little  steam  or  vapor  to  escape  with  the  condensation  water. 

Q.     When  should  the  trap  be  set? 

A.  When  cars  are  tested  with  steam  previous  to  being  placed 
in  service. 

Q.     Why? 

A.  So  that  it  will  not  be  necessary  to  adjust  the  trap  on  the 
road. 

Q.     How  should  the  trap  be  set? 

A.  First  open  the  adjustment  wide:  then,  after  all  pipes  have 
become  hot,  close  it  down  until  a  litle  vapor  escaj)es  with  the 
water  of  condensation. 

Q.     What  causes  the  trap  to  operate  automatically 
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A.  The  difference  in  expansion  between  the  brass  tube  and  the 
iron  shell  enclosing  it. 

Q.     When  should  the  reducing  valve  in  cab  be  set  f 

A.     When  the  engine  is  placed  in  service. 

Q.     At  what  pressure  should  the  reducing  valve  be  setf 

A.     Forty  pounds. 

Q.  Under  what  conditions  should  the  pressure  on  reducing 
valve  be  increased? 

A.  When  there  are  more  than  eight  cars,  adding  five  pounds 
for  each  additional  car  in  zero  weather. 

Q.     Should  the  reducing  valve  on  engine  be  closed f 

A.     It  should  never  be  used  as  a  shut-off  valve. 

Q.     What  valve  should  control  the  supply  of  steam  to  train  pipe! 

A.     The  locomotive  valve. 

Q.     When  should  the  locomotive  valve  be  closed? 

A.  Five  minutes  before  arriving  at  points  where  engines  are 
to  be  changed,  or  terminals  where  train  is  to  lay  up,  and  always 
before  hose  are  uncoupled. 

Q.  Should  the  locomotive  valve  be  closed  under  any  other 
condition? 

A.  Never  while  heat  is  required  in  the  cars,  except  in  cases 
of  emergency. 

Q.     Why? 

A.     To  prevent  condensation  water  in  train  pipe  from  freezing. 

Q.     When  should  steam  be  admitted  to  train  pipe? 

A.  After  all  steam  hose  are  coupled  and  all  inlet  and  train 
pipe  valves  are  open,  signal  the  engineer  to  open  locomotive  valve. 

Q.     What  is  the  next  move? 

A.  Close  end  train  pipe  valve  on  rear  car  after  train  pipe  is 
tlioroughly  blown  out. 

Q.     How  is  the  end  train  valve  operated? 

A.  By  the  extension  handle  operated  at  step  side,  or  through 
iin  opening  in  step  riser,  thereby  preventing  the  passengers  from 
tMuipering  with  same  from  inside  of  vestibule. 

Q.  When  should  the  condensation  water  be  blown  out  of  the 
train  pipe? 

A.  When  the  train  is  made  up,  also  on  approaching  and  before 
leaving  point  where  engines  are  changed  or  the  train  laid  up,  and 
occasionally  on  the  road,  the  rear  valve  only  being  used  for  this 
])urpose. 

Q.     When  should  traps  be  adjusted? 

A.  Traps  should  be  inspected  often,  to  sec  if  a  little  steam  or 
vapor  is  being  discharged  with  the  water  of  condensation  and 
reported  at  terminals  if  not  working  properly.  Only  adjust  traps 
on  the  road  when  absolutely  necessary. 

q.  Why  should  a  little  steam  issue  from  the  rear  train  pipe 
valve  on  the  road? 
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A.  To  prevent  the  accumulation  of  condensation  water  and  to 
have  live  steam  throughout  the  entire  length  of  the  train  pipe  in 
order  to  avoid  freezing. 

Q.     How  should  temperature  in  cars  be  regulated? 

A.     By  adjusting  the  inlet  valve. 

Q.  When  the  steam  supply  is  cut  off  from  cars  having  Baker 
Heaters^  what  should  be  done? 

A.    A  fire  should  be  started  in  the  heater. 

Q.     What  test  or  inspection  should  be  given  the  parts  following: 

Q.     Reducing  valve? 

A.  It'  should  be  taken  apart  and  thoroughly  cleaned,  oiled 
and  tested  before  the  steam  heat  season  opens. 

Q.     Gauge? 

A.  Should  be  tested  with  test  gauge  before  season  opens  and 
occasionally  in  service. 

Q.     Valves? 

A.  Before  season  opens,  all  valves  and  seats  should  be  repaired, 
or  renewed  if  necessary,  and  all  valve  stems  repacked. 

Q.     Traps  (horizontal  and  vertical)  ? 

A.  Remove  adjustment  from  low  end  and  valve  from  high  end 
of  trap,  allowing  steam  to  blow  through  until  thoroughly  cleaned, 
Jlnd  renew  discs  if  necessary. 

Q.    Steam  couplers? 

A.  These  should  be  removed  from  cars  at  the  end  of  the  season 
and  stored  at  the  shop  after  bein^  repaired  and  tested  and  made 
ready  for  the  next  season.  Cap  or  plug  the  opening  in  the  end 
train  pipe  valve. 

Q.  What  is  the  proper  method  of  filling  heater  pipes  with 
water  ? 

A.  At  the  beginning  of  the  steam  heat  season  open  all  draw-off 
cocks  on  water  circulating  pipe.  After  water  is  drained,  blow 
steam  through  water  circulating  pipes,  making  attachment  at  draw- 
off  cocks  nearest  heater.  When  pipes  are  clean,  shut  off  steam, 
close  draw-off  cocks,  remoVe  safety  valve  in  circulating  drum  and 
run  a  half -inch  pipe  thence  to  a  coil  in  a  barrel  of  water.  Then 
turn  on  steam  again  and  boil  water  in  barrel.  After  this  disconnect 
steam  and  close  draw-off  cocks  and  the  water  in  barrel  will  syphon 
into  and  fill  circulating  pipes.  After  standing  some  time,  the 
water,  having  cooled,  will  contract  to  some  extent  and  a  small 
amount  of  water  may  then  be  poured  in  through  the  combination 
cock.  Then  turn  on  steam  at  inlet  valve,  and  if  water  circulates 
quickly  the  pipes  are  properly  filled.  If  water  does  not  circulate 
properly,  let  water  out  of  pipes  and  repeat  operation. 

Q.  How  often  should  inspections  be  made  to  ascertain  that 
water  is  at  the  proper  height  in  circulating  drums? 

A.  During  the  heating  season  they  should  be  examined  when 
c»rs  reach  terminals  or  yards. 

Q.  Should  Baker  Heater  pipes  be  kept  filled  with  water  during 
summer? 
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A.     Yes,  as  they  will  not  rust  so  rapidly  as  when  empty. 

Q.  What  are  the  duties  for  which  the  following  employes  are 
usually  held  responsible :  . 

Q.     The  repair  shop  employes? 

A.  For  the  proper  application  of  and  for  the  thorough  over- 
hauling and  testing  of  the  heating  apparatus  when  cars  are  in 
shop. 

Q.     The  engineer? 

A.  For  turning  steam  on  or  off  at  the  locomotive  valve  when 
the  prescribed  signals  are  given,  and  for  supplying  the  proper 
amount  of  steam  for  heating  the  train.  - 

Q.     The  conductor? 

A.  For  knowing  the  pressure  of  steam  supplied  to  the  train 
and  seeing  that  the  proper  temperature  and  ventilation  is  main- 
tained and  knowing  that  the  other  members  of  the  crew  are 
familiar  with  the  operation  of  the  steam  heating  apparatus. 

Q      The  brakeman  or  flagman? 

A.  Tor  blowing  the  condensation  water  out  of  the  train  pipe 
before  arriving  at  terminals  or  stations  where  engines  are  to  be 
changed,  also  at  stations  where  there  are  no  car  inspectors,  and 
for  leaving  all  valves  open  when  cars  are  to  be  laid  up. 

Q.     The  roundhouse  inspector? 

A.  For  the  condition  of  the  steam  heating  equipment  on  the 
engine  before  it  leaves  the  roundhouse,  and  knowing  that  an  extra 
steam  coupler  is  carried. 

Q.     The  car  inspector? 

A.  For  the  condition  of  the  car  heating  apparatus  and  for 
blowing  the  condensation  water  out  of  train  pipe  before  trams 
lpa\e  terminals  and  stations;  for  knowing  that  an  extra  steam 
coiifjlor  is  carried  on  train  and  for  having  a  supply  of  steam 
couplers  and  gaskets  on  hand. 

Vapor  System  and  Combination  Vapor  and  Direct 

Steam   System. 

(^.  In  what  way  does  the  system  of  combined  vapor  and  direct 
steam  of  the  Consolidated  Car  Heating  Company  differ  from  the 
direct  steam  heating  system  generally  in  use? 

A.  It  differs  in  that  there  is  no  pressure  at  any  time  in  the 
radiating  pipes. 

Q.     "y^at  is  vapor? 

A.     Steam  not  under  pressure  in  the  pipes  or  radiators. 

Q.     How  is  vapor  admitted  to  the  radiating  pipes? 

A.  Through  a  trap  located  underneath  the  car;  a  branch  pipe 
from  the  train  line  admits  steam  to  a  chamber  in  the  main  casting 
and  this  chamber  partly  surrounds  the  trap. 

Q      What  is  the  special  purpose  of  this  chamber? 

A.  It  gives  the  trap  the  protection  of  live  steam  at  all  times, 
the  heat  preventing  freezing  of  the  condensation  which  passes 
through   the  trap. 
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Q.     At  what  point  does  the  condensation  enter  f 

A.  At  the  drip  port,  and  it  falls  upon  a  diaphragm  when 
passing  out. 

Q.     What  effect  does  this  have? 

A.  The  hot  water  causes  the  diaphragm  to  expand,  thus  raising 
the  rod  which  rests  upon  it  and  temporarily  closes  valve  C. 

Q.    What  does  the  closing  of  this  valve  effect? 

A.  While  it  remains  closed  no  further  steam  is  admitted  to  the 
system. 

Q.    How  is  valve  C  again  unseated? 

A.  As  the  diaphragm  is  exposed  to  the  outside  air  it  cools 
rapidly  and  contracts  again,  thus  unseating  valve  C,  which  permits 
vteam  to  flow  again  into  the  piping. 

Q.     How  long  will  steam  thus  continue  to  flow? 

A.  Until  the  diaphragm  again  shuts  valve  C.  This  operation 
is  continued  automatically  and  indefinitely. 

Q.  If  for  any  reason  it  is  desirable  to  raise  the  temperature 
of  the  car  over  that  provided  by  the  vapor  system  how  is  it 
accomplished  ? 

A.  Valve  B  should  be  opened,  thus  permitting  steam  to  pass 
into  the  riser  pipe  at  the  train  line  pressure. 

Q.  When  the  diaphragm  becomes  expanded  by  the  hot  conden- 
sation what  happens? 

A.  Valve  D  becomes  seated  and  thus  the  entire  piping  of  the 
car  is  filled  with  steam  under  pressure. 

Q.     How  is  valve  D  released? 

A.    By  the  same  action  as  described  in  the  release  of  valve  C. 

Q.  Can  this  system  be  arranged  to  provide  for  nothing  but 
vapor  heat? 

A.  Yes;  by  entirely  removing  valve  D,  which  makes  a  perma- 
nent seat  at  valve  C  and  so  provides  for  vapor  heat  permanently. 

Q.  Can  this  system  be  arranged  for  heating  by  direct  steam 
only? 

A.    Yes;  by  entirely  removing  valve  C  this  is  accomplished. 


CHAPTER    XL 

LIGHTING  CARS,  GAS  SYSTEMS:  PINTSCH,  ACETYLENE. 
ELECTRIC  SYSTEMS :  AXLE,  THE  DE  LAVAL.  QUES- 
TIONS AND  ANSWERS. 

Along  with  other  improvements  the  matter  of 
lighting  passenger  cars  has  received  the  constant 
attention  of  railway  managers,  until,  it  may  be 
truthfully  said,  that  at  this  time  the  passenger 
coach  is  as  wdl,  if  not  better,  lighted  than  the 
average  house.  In  the  early  history  of  railways 
all  sorts  of  quaint  methods  were  employed  for 
lighting  cars.  Upon  one  road  an  old  fashioned 
lantern  hung  from  the  ceiling;  on  another,  candles 
in  primitive  holders  cast  faint  glimmers  from  the 
sides  of  the  cars,  but  in  time  oil  lamps  came  gen- 
erally to  be  used;  the  lights  were  better  and  the 
lamps  were  more  easily  looked  after. 

The  oil  lamps  have  been  succeeded  in  turn  by 
gas  and  electricity.  The  essential  requisites  of 
train  lighting  are  thus  stated  by  the  American 
Railway  Association : 

First — That  sufficient  light  be  afforded  to  enable 
passengers  to  read  without  difficulty  in  any  seat 
in  the  car. 

Second — That  the  light  be  obtained  at  reason- 
able cost. 

(216) 
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Third — That  the  light  be  easily  managed, 
cleansed  and  regulated  by  the  trainmen,  and  that 
it  shall  not  be  peculiarly  dangerous  in  ordinary 
use  or  in  unskilled  hands. 

The  following  details  of  modem  systems  of  car 
lighting  will  be  interesting  and  instructive : 

Gas  Systems. 
The  Pintsch. — Pintsch  gas  may  be  described 
as  a  dry  fixed  gas  with  a  high  percentage  of  car- 


A.  Upper  retort. 
G.  liOwer  retort. 
D.  Micrometer  cock. 


E.  Funnel. 
FF.  Iron  pan 
X.  Try-cock. 


Fig.  1. 

bon  in  its  composition  which  has  been  compressed 
for  storage  and  conveyance  by  a  pressure  varying 
from  twelve  to  fifteen  atmospheres.    Ordinary  gas 
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used  for  illuminating  purposes  cannot  be  so  com- 
pressed owing  to  condensation.  Pintsch  gas  is 
manufactured  from  crude  petroleum. 

In  its  manufacture  the  oil  is  pumped  into  a 
small  storage  reservoir  in  a  retort-room,  the 
amount  being  indicated  by  a  gravity  gauge.  The 
retort-room  is  like  a  great  oven  with  a  cinder 
floor,  and  is  kept  very  hot.  Four  or  five  workmen 
watch  the  mouths  of  the  fire-pots.  Over  each  fur- 
nace a  double  retort  of  iron  is  set  in  a  wall  of  fire 
clay,  and  chimneys  wliich  lead  upward  from  above 
it  furnish  the  necessary  draft. 

From  a  storage  tank  the  oil  flows  to  the  upper 
retort  (A  in  the  diagram.  Fig.  1.),  into  which  it 
drips  through  a  micrometer  cock  and  funnel  (D 
and  E).  The  bottom  of  the  upper  retort  is  filled 
by  an  iron  pan  (F),  which  is  heated  by  the  fire 
below  to  a  very  high  temperature.  As  soon  as  the 
oil  strikes  this  it  is  instantly  vaporized,  and  in 
that  form  passes  downward  through  the  connect- 
ing headpiece  to  the  lower  retort  (C),  where  a 
much  greater  degree  of  heat  serves  to  bring  it  to 
the  condition  of  a  fixed  gas.  A  try-cock  is  located 
at  the  end  of  the  retort  (X),  by  means  of  which 
it  is  ascertained  if  the  gas  is  of  the  proper  con- 
sistency. By  allowing  it  to  impinge  itself  upon  a 
smooth  steel  surface — a  palette-knife,  for  instance 
— ^it  can  be  told  whether  or  not  the  gas  is  of  the 
required  quality.  If  the  test  shows  a  deposit 
of  oil  it  is  known  either  that  too  much  oil  is  enter- 
ing the  retort  or  that  the  heat  is  too  low  to  vapor- 
ize all  that  passes  in.  If,  on  the  other  hand,  there 
is  a  deposit  of  lamp-black,  the  oil  is  known  to  be 
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ant  in  use,  and  is  acceptable  in  any  situation  only 
when:  regarded  as  of  the  highest  adaptability 
thereto.  For  train  lighting,  it  is  said,  it  not  only 
falls  below  acetylene  in  character,  but  its  use  is 
attended  with  greater  difficulties  thanin  stationary 
plants.  However  generated  it  becomes  a  direct 
and  severe  burden  upon  the  locomotive,  and  makes 
a  strong  impression  on  the  fuel  supply.  The  stor- 
age battery  is  expensive  and  short  lived;  it  is, 
moreover,  heavy,  and  its  transportation  ex- 
pensive. Its  charging  is  a  slow  operation  and  pos- 
sible only  at  points  especially  equipped  for  such 
service,  and  hence  involves  expense  for  hauling 
the  car  to  the  charging  plant,  sometimes  for  long 
distances. 

In  the  '^Adlake"  acetylene  system  the  water-to- 
carbide  method  of  generation  is  utilized.  The  car- 
bide is  segregated  into  small  masses,  which  are 
acted  upon  in  succession.  A  limited  quantity  of 
water  is  used,  and  is  contained  in  a  separate  tank 
and  fed  to  the  generator  by  gravity  through  a 
small  pipe,  the  water  feed  being  automatically 
controlled  directly  by  the  gas  pressure,  and  is  ac- 
complished wholly  without  the  use  of  movable 
mechanical  parts.  The  gas  generated  at  a  tem- 
perature of  about  200  degrees  F.  is  led  through  a 
condensing  coil,  which  drains  back  into  the  gen- 
erator, then  through  a  scrubber  to  a  storage  tank 
having  a  capacity  of  6  cubic  feet.  From  this  tank 
the  gas  is  distributed  through  the  car,  a  suitable 
pressure  regulator  being  employed.  The  water 
feed  is  cut  off  by  a  gas  pressure  of  1  pound  and 
the  machine  blows  off  at  13  pounds,  this  pressure 
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being  occasionally  reached  by  reason  of  *^  after 
generation."  The  machine  produces  gas,  there- 
fore, only  at  the  rate  of  consumption,  whether  but 
a  single  burner,  or  the  full  complement  be  lighted, 
the  production  of  gas  varying  automatically. 

The  generating  tanks  or  cartridges  are  charged 
with  carbide  away  from  the  car  and  brought  to 
it  hermetically  sealed.  These  generator  tanks  are 
of  such  size  that  the  machine  requires  attention 
only  at  terminal  stations.  They  are  attached  to 
the  piping  system  of  the  car  by  locking  mechanism 
co-operating  with  the  valves  in  such  manner  that 
the  latter  cannot  be  opened  until  the  tank  con- 
nection is  properly  made,  and  this  connection  can- 
not be  broken  while  the  valves  are  open.  Two 
generator  tanks  or  cartridges  are  usually  em- 
ployed, both  being  in  communication  with  the  gas 
pipes,  and  tlie  head  of  water  is  slightly  differ- 
entiated for  the  two  tanks  so  that  their  action 
is  successive.  The  apparatus  is  located  in  a  cabi- 
net within  the  car,  occupying  a  floor  space  of  13 
by  28  inches.  The  generator  tanks  are  installed 
by  the  same  class  of  labor  tliat  fills  the  water 
coolers  with  ice.  The  water  tanks  of  the  machine 
are  filled  from  above  tlie  (»ar  in  the  same  manner 
as  other  water  tanks.  Extra  generator  tanks 
may  be  carried  for  use  in  case  of  emergency,  and 
the  substitution  of  a  charged  for  an  empty  tank 
may  be  made  at  any  time  and  without  the  slight- 
est effect  on  the  burning  gas  and  without  causing 
any  escape  of  gas. 

The  problem  of  preventing  the  development  of 
detrimental  temperature  in  the  water-to-carbide 
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system  of  generation  is  solved  by  the  segregation 
of  the  carbide  into  small  masses,  and  by  prevent- 
ing, by  the  form  of  the  receptacles  and  the  manner 
of  feeding  the  water,  the  access  of  vapor  to  the 
carbide.  By  this  means  the  generation  proceeds 
slowly  but  continuously,  and  is  accomplished  by 
the  action  of  water  in  liquid  form  only,  so  that 
there  is  but  little  chemical  action  at  any  time  and 
hence  but  little  heat,  while  the  transformation  of 
the  water  from  liquid  to  vapor  stores  away  the 
heat  in  latent  form  as  it  is  developed.  The  result 
is  a  full  yield  of  gas  of  excellent  quality. 

The  Commercial  Acetylene. — In  the  Commer- 
cial Acetylene  System  the  equipment  consists  of 
a  steel  tank  or  cylinder  of  proper  size  packed 
from  end  to  end  with  porous  brick  or  asbestos 
discs,  which  have  the  properties  of  eliminating  all 
danger  from  explosion.  Before  charging  with 
acetylene,  acetone,  equal  to  about  four-tenths  of 
the  cubic  capacity  of  the  tank,  is  pumped  into  it, 
all  of  which  is  absorbed  by  the  asbestos  or  porous 
brick.  Acetone  is  a  mobile,  colorless  liquid  which 
is  obtained  bv  the  destructive  distillation  of  wood, 
and  by  the  condensation  of  gases  and  products  of 
incomplete  combustion  from  wood  distilleries  pro- 
ducing charcoal.  Acetone  is  closer  akin  to  alcohol 
than  any  other  ordinary  substance.  It  burns  if 
lighted  with  a  match,  but  unlike  alcohol,  gives  a 
smoky,  yellow,  illuminous  flame.  Its  most  import- 
ant property  is  its  abilitj^  to  absorb  acetylene, 
which  property  varies  directly  and  enormously 
with  the  pressure  under  which  the  acetylene  is  ap- 
plied.   Acetone  at  atmospheric  pressure  and  or- 
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dinary  temperature  will  absorb  15  times  its  volume 
of  acetylene.  That  is,  one  cubic  foot  of  acetone 
will  absorb  15  cubic  feet  of  acetylene,  and  its 
power  of  absorption  increases  at  the^rate  of  one 
volume  of  acetylene  for  each  volume  of  acetone 
for  each  pound  increase  in  pressure. 

While  this  property  of  acetone  would  be  of  in- 
terest to  the  scientists,  it  would  not  be  of  value 
for  practical  purposes  of  lighting  if  it  were  not 
for  a  further  property  of  acetone  saturated  with 
acetylene  under  pressure.  This  further  property 
is  that  the  acetone  will  give  up  its  acetylene  upon 
the  removal  of  the  pressure,  or  will  give  up  any 
part  of  its  acetylene  which  it  has  absorbed,  in 
direct  proportion  to  the  amount  of  pressure  re- 
moved. That  is  to  sav,  if  acetone  has  absorbed  100 
volumes  of  acetylene  under  100  pounds  pressure, 
it  will  yield  up  5  per  cent  of  the  acetylene  upon 
the  reduction  of  the  pressure  from  100  pounds 

to  95  pounds,  and  so  on  until,  all  the  pressure  hav- 
ing been  removed,  all  the  acetylene  will  have  been 
set  free. 

The  importance  of  this  will  be  apparent  when 
it  is  seen  how  enormously  the  containing  power 
for  acetylene  of  any  given  container  can  be  in- 
creased by  first  filling  the  container  with  acetone 
and  then  introducing  the  acetylene  under  pres- 
sure. This  is  especially  valuable  for  storing 
acetylene,  or  for  transporting  it,  as  in  railway 
light,  etc. 

The  extent  to  which  the  holding  capacity  of  a 
container  is  increased  as  reckoned  in  candle-power 
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hours  will  be  better  understood  from  the  follow- 
ing: 

A:  receiver  3  feet  in  diameter  and  2  feet  high 
has  14  cubic  feet  capacity.  This  would  hold 
enough  ordinary  20  candle-power  city  gas  to  sup- 
ply a  5-foot  burner  for  a  little  less  than  three 
hours,  or  about  enough  for  one  evening.  If  the 
city  gas  were  compressed  to  150  pounds  pressure, 
which  IB  the  limit  for  ordinary  city  gas,  the  con- 
tents of  the  holder  would  supply  a  20  candle-power 
light  for  10  evenings.  If  the  same  holder  were 
filled  with  acetylene  gas  at  atmospheric  pressure 
it  would  supply  a  20  candle-power  light  for  10 
evenings;  if  compressed  to  150  pounds,  for  100 
evenings,  and  if  to  600  pounds,  for  400  evenings, 
or  for  more  than  14  months.  If,  however,  the  re- 
ceiver were  first  filled  with  acetone,  and  the  acety- 
lene introduced  at  150  pounds  pressure,  there 
would  be  enough  acetylene  to  supply  a  20  candle- 
power  light  for  four  years,  three  months  and  four 
days,  but  if  the  acetylene  were  put  in  at  600  pounds 
pressure,  the  holder,  which  when  filled  with  or- 
dinary city  gas  at  atmospheric  pressure,  would 
supply  a  20  candle-power  light  for  only  one  even- 
ing of  about  three  hours,  would  supply  the  same 
amoxmt  of  light  for  the  same  number  of  hours 
for  16  years,  five  months  and  10  days. 

It  will  be  readily  seen  from  the  foregoing  how 
it  is  possible  to  put  3,500  cubic  feet  of  acetylene 
gas  at  240  pounds  pressure  in  a  cylinder  or  tank 
10  feet  long  by  20  inches  in  diameter,  whose  cubic 
capacity  is  but  22  cubic  feet.  In  other  words, 
under  this  system  the  tank  described  will  contain 
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suflScient  acetylene  gas  to  properly  light  a  Pull- 
man car  for  seven  round  trips  from  Chicago  to 
San  Francisco  without  recharging. 

The  generating  or  supply  plant  consists  of  a 
Bournonville  acetylene  generator,  a  small  holder, 
and  an  ordinary  gas  or  air  compressor  operated 
by  a  small  electric  motor  or  steam  engine.  It  is 
claimed  it  can  be  operated  by  one  person. 

Electric  Systems. 

Axi.£  Light. — Under  this  system  each  car  has 
its  own  complete  electric  lighting  plant  with 
available  power  and  is  independent  of  all  other 
equipment.  For  the  transmission  of  power  a  large 
number  of  devices  have  been  tried,  including 
gears,  sprocket  chains,  friction  pulleys,  flexible 
dogs  and  belts.  Belts  appear  to  be  in  greatest 
favor.  The  problem  of  transmitting  the  power 
is  difficult  for  the  reason  that  there  is  both  a 
vertical  and  lateral  motion  of  the  axle;  the  dis- 
tance between  centers  is  variable;  the  drive  is 
exposed,  more  or  less,  to  weather  conditions'  and 
conditions  of  road-bed,  and  is  subjected  to  violent 
shocks,  flying  stones  and  other  objectionable  cir- 
cimistances. 

Belts  have  a  certain  elasticity,  that  is  lacking 
with  gears  and  vibration  and  shock  are  not  trans- 
mitted by  them  to  any  great  extent.  They  do  not 
require  to  be  lubricated,  and  if  the  belt  drive  is 
properly  designed  they  will  run  a  long  time  and 
pull  the  load.  When  lost  or  worn  out  they  may 
be  economically  replaced. 
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The  second  problem  of  difficulty  is  the  satis- 
factory regulation  of  voltage.  The  voltage  gen- 
erated in  a  revolving  armature  depends  upon  the 
speed,  and  with  a  plain  shunt-wound  machine  the 
voltage  would  vary  with  the  speed  to  a  greater 
power  than  one.  As  the  speed  of  a  railway  train 
is  constantly  changing,  it  is,  therefore,  necessary 
to  employ  means  to  counteract  the  tendency  of 
voltage  variation.  For  this  purpose,  various 
forms  of  differential  winding  have  been  used. 
The  voltage  control  used  with  the  Consolidated 
**Axle  Light"  equipment  is  an  automatic  device, 
working  on  the  rational  principle  of  varying  the 
resistance  in  the  field  circuit. 

In  the  Consolidated  ^^Axle  Light"  system  the 
field  rheostat  is  handled  by  a  small  electric  motor 
with  worm,  wheel  and  ratchet  mechanism  actuated 
by  any  variation  of  the  generator  output  from  nor- 
mal. The  small  motor  is  connected  at  all  times  to 
the  generator  and,  therefore,  runs  only  when  the 
train  is  running,  since  it  is  not  needed  at  other 
times.  If  the  apparatus  is  kept  in  adjustment 
and  running  as  intended,  the  voltage  variation 
at  the  lamps  will  ordinarily  be  within  three  or  four 
per  cent. 

With  all  ''Axle"  systems,  and  in  fact,  prefer- 
ably with  all  systems  of  electric  train  lighting,  a 
storage  battery  is  used  to  provide  for  stops,  lay- 
overs and  while  running  at  a  low  speed.  In  the 
Consolidated  ''Axle  Light"  system,  the  battery 
ordinarily  provided  has  a  capacity  sufficient  to 
supply  all  the  lights  on  the  car  for  a  period  of  ^ 
10  hours.    The  battery  is  of  very  reasonable  size 
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and  weight,  inasmuch  as,  with  the  close  control 
of  voltage,  it  is  impossible  to  make  use  of  high  ef- 
ficiency lamps.  The  lamps  ordinarily  furnished 
with  these  equipments  consume  2V2  watts  instead 
of  4  or  5  watts  per  candle-power  consumed  by  the 
lights  used  by  other  systems. 

The  operation  of  the  Consolidated  ^^  Axle  Light" 
system  is  as  follows :  As  a  train  accelerates,  the 
^(^nerator,  which  is  installed  upon  the  truck  and 
b(4ted  to  an  axle  pulley,  builds  up  its  voltage  until 
at  a  certain  speed  known  as  the  ** critical"  speed 
(usually  between  12  and  15  miles  per  hour),  its 
voltage  is  equal  to  that  of  the  battery,  with  which 
uj)  to  this  time  it  has  not  been  connected.  An 
automatic  switch  now  closes  and  connects  the  gen- 
(^rator  in  multiple  with  the  battery  and  lamps. 

A  further  increase  in  train  speed  above  this 
j)oint  will  gradually  put  a  load  upon  the  machine, 
and  it  will  generate  more  and  more  current,  which 
will  go  either  to  the  battery  or  lamps. 

There  is  interposed  between  the  generator  and 
th(^  battery  and  lamps  a  solenoid  and  plunger 
arrangement  through  which  the  generator  cur- 
rent must  flow.  This  is  the  actuating  mechanism 
of  the  automatic  regulator.  As  the  generator 
current  gets  stronger  and  stronger,  the  solenoid 
exerts  more  and  more  pull  upon  its  plunger  until 
it  is  sufficient  to  overcome  the  resistance  of  the 
opposing  spring.  The  machine  current  is  now  at 
its  normal  value. 

Any  further  increase  of  speed  will  cause  the 
spring  to  be  overbalanced  and  throw  into  gear 
the  ratchet  mechanism  of  the  generator  field  rhe- 
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ostat  operated  by  the  small  electric  motor,  and 
immediately  restore  equilibrium.  As  the  speed 
of  the  train  reduces,  these  operations  take  place 
in  a  reverse  order  until  when  the  critical  speed 
has  been  passed  the  automatic  switch  opens  and 
disconnects  the  generator.  The  lamps  are  then 
fed  from  the  battery  alone. 

In  all  electric  systems  where  a  battery  is  used 
in  multiple  with  the  generator  and  lamps  the  volt- 
age at  its  terminals  is  necessarily  greater  when 
charging  than  while  discharging.  To  provide  for 
this,  the  regulator  is  so  arranged  that  the  moment 
the  voltage  of  the  battery  begins  to  rise,  due  to 
charging  current  flowing,  there  is  automatically 
inserted  in  the  lamp  circuit  a  series  resistance  to 
compensate  for  the  increase  in  voltage.  It  is  im- 
possible so  to  adjust  the  apparatus  that  the  varia- 
tion in  voltage  at  the  lamps  themselves  is  entirely 
negligible  and  can  only  be  detected  by  means  of  a 
delicate  voltmeter. 

In  regard  to  charging  batteries  it  can  easily  be 
determined  what  average  number  of  ampere- 
hours  is  required  each  day  for  the  lighting  service. 
All  that  is  necessary,  therefore,  is  to  put  into  the 
system  a  certain  percentage  in  excess  of  what  is 
taken  out  each  24  hours  in  order  to  take  account 
of  the  various  losses  that  occur  in  the  transforma- 
tion of  energy. 

The  De  Laval. — Under  this  system  a  shunt 
wound  dynamo,  driven  by  a  steam  turbine,  is  lo- 
cated on  the  locomotive ;  both  are  riveted  to  a  com- 
mon bed  plate  in  such  a  manner  that  the  sight  of 
the  engineer  is  not  impeded  in  any  way.    A  dy- 
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naiiio  capable  of  generating  180  amperes  is  used. 
The  jn-opelling  shaft  of  the  turbine  is  coupled  with 
tlie  dynamo.  The  turbine  revolves  20,000  times 
per  minute,  the  dynamo  2,000  times ;  the  steam  is 
introduced  through  three  nozzles.  A  governor 
operates  on  the  steam  valve  and  controls  the 
speed  under  varying  loads.  The  heat  of  the  boiler 
is  ventilated  away  from  the  turbine  and  dynamo 
by  both  being  seated  on  a  bed  plate  isolated  from 
the  boiler  bv  small  blocks.  The  whole  is  enclosed 
in  a  dust  ])roof  casing.  The  two  main  conductors 
start  from  the  binding  posts  of  the  dynamo  and 
ar(»  carried  throughout  the  whole  train  from  car 
to  car  by  means  of  plug  connections.  In  each  car 
a  battery  is  SAvitched  in  parallel  with  the  mains  to 
the  dynamo.  The  circuit  feeding  the  lamps  is  also 
connected  to  the  same  mains.  Before  every  lamp 
a  special  resistance  is  s^ntched  in  through  the  in- 
fluence of  which  the  lamp  current  is  held  constant. 
Wlien  the  engine  is  coupled  to  the  train  the 
whole  svstem  of  lines  is  united  and  the  batteries 
being  kept  charged  the  current  circulates  when 
th(»y  are  switched  in.  When  the  switch  is  opened 
the  engineer  sets  the  dvnamo  in  motion  so  as  to 
g(^n(^rate  a  current  which  nearly  equals  the  tension 
in  the  line.  The  engineer  has  nothing  further  to 
do  when  he  comes  on  a  train  but  to  inform  himself 
of  the  tension  of  the  batteries,  then  to  cut  the 
dynamo  in  and  to  keep  the  voltage  at  68  volts. 
When  the  engine  is  to  be  uncoupled  the  engineer 
throws  the  main  switch  open  and  shuts  down  the 
dynamo. 
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The  turbine  and  generator  may  be  placed  in 
the  baggage  car  and  supplied  with  steam  through  a 
reducing  valve  and  hose  from  the  locomotive  if 
desired,  or  two  units  of  equal  size  may  be  placed 
in  the  baggage  car,  each  of  which  should  be  a  little 
over  half  the  capacity  required  for  lighting  the 
train.  With  such  an  outfit  there  is  little  necessity 
for  storage  battery  as  it  is  an  easy  matter  to  have 
a  transfer  switch  for  lighting  the  train  at  each 
division  end  where  the  locomotive  is  changed  and 
as  it  is  unlikely  that  anything  would  happen  to 
both  units  at  the  same  time  the  risk  of  having  an 
unlighted  train  is  minimized. 


The  following  questions  and  answers,  together 
with  the  drawings  shown  will  be  of  practical 
benefit  to  the  student : 

METHODS  OF  CAK  LIGHTING. 

Q.     What  methods  are  employed  in  lighting  passenger  cars? 
A.     Oil   lamps,    Pintsch   gas,   carbureted   air,   acetylene   gas   or 
electricity. 

Pintsch    Gas    System. 

Q.     What  is  Pintsch  gas? 

A.     A  dry,  fixed  gas,  manufactured  from  crude  petroleum.     It 
contains  a  high  percentage  of  carbon. 
'  Q.     How  is  Pintsch  gas  generated? 

A.     By  vaporizing  crude  oil  at  a  very  high  temperature. 

Q.     How  is  this  donef 

A.  By  means  of  retorts,  in  one  of  which  the  oil  is  first 
vaporized,  and  after  j)aa8ing  into  another  retort  becomes  a  fixed 
gas.  It  then  goes  through  the  process  of  being  washed  and  con- 
densed, and  then  it  is  measured  into  a  storage  tank  of  the  ordinary 
balloon  type,  similar  to  those  in  use  for  city  gas.  From  this  storage 
tank  it  is  drawn  and  compressed  into  storeholders,  from  which  it 
goes  into  the  mains  and  filling  lines. 

Q.  Briefly  stated,  what  is  the  general  description  of  the  Pintsch 
svstem  f 
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A.  The  lamps  are  supplied  with  gas  from  storage  tanks  or 
liolders  (sometimes  called  receivers)  carried  underneath  the  car. 
The  gas  is  stored  in  these  tanks  at  a  pressure  of  about  150  pouuds 
1:0  the  square  inch.  On  its  wuv  to  the  lamps  the  gas  passes  through 
»  regulator  that  automatically  reduces  its  pressure  to  the  pro]>er 
pressure  for  operating  the  lamps,  regardless  of  the  quantity  of 
^s  in  the  tank  or  of  the  actual  pressure  therein.  The  supply  or 
<]iiantity  of  gas  which  should  be  carried  on  a  car  \*aries  according 
to  the  service  the  car  performs.  Usually  sufficient  gas  for  from 
two  to  four  nights'  lighting  is  carried. 

Q.  How  is  the  gas  con\-eyed  froia  the  storage  tanks  at  the 
works  to  the  carsf 

A.  From  the  storage  tanks  the  gas  is  piped  to  railw^iy  depots, 
and  from  these  terminals  it  is  su]>plied  to  the  cylindrical  tanks 
attached  under  the  cars.  There  are  regular  supply  stations,  where 
the  gas  is  stored,  usually  at  terminal  or  division  points. 

Q.  What  is  the  general  arrangement  of  the  necessary  appliances 
on  a  car  for  using  the  gas? 

A  The  appliances  and  their  general  arrangement  is  shown  in 
Pig.  1.  They  consist  of  H,  the  cylindrical  tank  or  gas  holder  in 
which  the  gas  is  stored  under  pressure.  From  this  tank  the  gas 
passes  through  pipe  P"  to  the  pressure  regulator  R,  thence  through 
pipes  pp  to  the  piping  on  the  roof  of  the  car  connecting  with  the 
various  lamps.  There  are  two  filling  valves  V,  one  on  each  side  of 
the  car  (for  convenience  in  charging  or  filling).  B  is  the  filling 
valve  bracket.  The  pipes  P  and  P'  lead  from  the  filling  valves 
to  the  tank  or  holder.  Where  the  tank  is  to  be  filled  a  hose  is 
connected  with  the  piping  from  the  storage  tank  to  one  of  the 
filling  valves  V.  When  the  gas  is  l)eing  admitted  through  the 
valve  on  the  far  side  of  the  car  (as  shown  in  Fig.  1),  it  passes 
through  pipe  P',  then  through  pipe  P",  into  the  cylindrical  tank. 
From  the  tank  it  afterwards  flows  through  pipe  P"  to  tiie  regulator 
R.  Pressure  gauge  G  piped  to  the  tee  flange  union  u,  serves  first, 
to  indicate  the  pressure  in  the  tank  11  and  the  j)ipes  P,  P'  and  P". 
These  pipes  are  known  as  the  high  pressure  pipes;  and  second,  to 
indicate  the  quantity  of  gas  consumed  in  a  given  period.  The 
main  cock  C  is  located  about  five  feet  above  the  car  floor,  and  is 
hozed  in  to  prevent  being  tampered  with;  by  this  cock  tlie  train- 
men control  the  flow  of  gas  to  the  lamps. 

A  ventilator  N  is  fixed  on  the  roof  of  the  car  over  each  center 
lamp. 

Q.  What  is  the  capacity  of  the  cylindrical  tanks  or  gas  holdcMs 
attached  to  carsf 

A.  The  capacity  varies  according  to  the  size  of  the  holders,  an<l 
the  size  of  the  holders  for  a  car  is  determined  by  the  service  in 
which  a  car  is  engaged;  sometimes  cars  have  two  or  three  holders. 
The  size  of  holders  and  their  capacities  are  as  follows: 
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<.'apacity   or   Holders. 


Capacity  in  Cu.  Ft.  at  10 

Size  of  Holder. 

Atmospheres  {about  147  lbs, 

LcHtjth. 

Diameter, 

per  square  inch,) 

9'  6" 

20^/2" 

211.8 

S'  6" 

201/2" 

18S.U 

I'W 

201/2" 

175.(1 

()'  1" 

201/^" 

13o.O 

6'  V 

181//' 

110.0 

6'  1" 

ICi//' 

85.5 

Q.     How  is  the  ^auge  graduated? 

A.  In  atmospheres  instead  of  pounds^  although  sometimes 
gauges  are  attached  that  show  both  atmospheres  and  i>ounds. 

Q.     What  is  an  atmosphere? 

A.  In  general  terms,  an  atmosphere  equals  filteen  pounds  pres- 
sure to  the  square  inch,  but  actually,  by  Pintsch  gauges,  it  is  14.7 
pounds  per  square  inch  above  the  outside  air.  The  gauge,  con- 
nected with  the  holder  into  which  its  own  cubical  contents  has  been 
forced,  will  indicate  one  atmosphere  increase  in  pressure.  If  twice 
its  cubical  contents  has  been  forced  in,  then  the  gauge  will  show 
two  atmospheres  increase  in  pressure.  If  ten  times,  then  ten 
atmospheres. 

The  standard  pressure  to  which  cylindrical  tanks  are  filled  is  10 
atmospheres,  or  150  pounds.  Each  atmosphere  of  pressure  indi- 
cated, multiplied  by  the  cubical  volume  of  the  holder  or  holders, 
gives  the  available  gas  supply.  Example :  A  car  with  two  holders, 
each  of  18.8  cu.  ft.  of  volume,  and  filled  to  8  atmospheres,  has  on 
hand  as  available  gas,  2xl8.8x«=«'^00.8  cubic  feet.  When  filled 
to  10  atmospheres,  these  holdei*s  would  contain  376  cubic  feet,  and 
would  supply  five  center  mantle  lamps,  two  vestibule  lamps  and 
two  bracket  lamps,  consuming  altogether  14  cubic  feet  per  hour 
for  about  27  hours  full  burning. 

Q.     How  is  constant,  steady  pressure  of  gas  maintained? 

A.  The  gas  is  conducted  through  the  reducing  valve  or  regulator 
**R,"  in  which  the  pressure  is  so  reduced  and  governed  as  to 
maintain  a  constant  pressure  on  the  outlet  pipe  **p*'  suitable  for 
use  in  the  lamp,  regardless  of  what  the  pressure  in  the  tank  may  be. 

Q.  Does  the  regulator  govern  the  supply  of  gas  to  the  lamps 
in  the  carl 

A.  Yes;  it  controls  the  gas  pressure  in  a  perfectly  uniform 
and  automatic  manner,  whether  the  pressure  in  the  tank  be  two  or 
two  hundred  pounds. 

Q.     How  is  the  gas  conveyed  to  the  different  lamps  in  a  car? 

A.  From  the  regulator  it  j>asses  into  pipe  /)/)  to  the  pipe  which 
runs  lengthwise  on  the  car  roof  (Fig.  1),  and  through  the  branches 
to  an  arm  of  each  lamp,  known  as  the  gas-way  arm,  through  which 
it  passes  to  the  burner. 

Q.     How  is  the  gas  turned  on  or  off? 


Fig.  2 
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A.     l:ty  means  of  tlie  cock  oil  t1i<?  gax-ann  of  each  Iftmp. 
(j.     What  ia  the  average  eaiiBumptioD  of  gas  p«r  Ittapl 

Fer  Burner. 
A.     Large    single    mantle    lamps 2.      en.  ft.  per  hr. 

Small  mantle  lamps  and  mantle  brackets.. 0.  Scu.  ft.per  hr. 

Mantle  vestibule  lamps  with  small  mantle..O.  8  cu.  ft.  per  hr. 

Mantle  vestibule  lamps  ivith  large  mantlB,.2.      cu.  ft.  per  hr. 
Fcr  Lamp, 

Lamps  with  four  tint  tiaiues 3.      ou.ft.perhr. 

Vestibule  lamps  witli  tno  fiat  flames 1.      eu.  ft.  per  br. 

Bracket  iampe  with  one  flat  flame 0.T5  cu.  f t.  per  hr. 


Fig.  4 

Q.     Is  there  more  than  one  tjpe  of  tank  valve  I 

A.  Yes;  there  are  two,  known  commonly  as  tba  "old  style" 
and  the  "new  style."  The  "old  style"  is  shown  in  Pie.  2  and 
the  "new  style"  in  Fig.  3. 

Q.  In  what  particular  does  the  "old"  difl'er  from  the  "new" 
stylet 
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A.  The  new  style  differs  from  the  old  in  that  the  flanges  F,  F 
on  the  Klaud  O  are  dispensed  with,  the  gland  being  made  hexag- 
onal at  H,  and  tightened  up  by  means  of  a  wrench,  instead  of  bolts, 
as  with  the  old  stjle. 

Q.  How  is  the  valve  shown  in  Figs.  2  and  3  (indicated  at  V  in 
Figs.  2  and  3)  opened  or  closed  to  control  the  flow  of  gas  into  or 
out  of  the  botderl 

A.  To  open  or  close  this  valve  the  cap  C  is  removed  with  the 
Key  K,  and  the  valve  turned  by  the  other  key     t.     The  various 
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joints  are  made  tight  by  the  gaskets  g,  g,  the  passage  leading  to 
the  filling  valve  is  indicated  by  the  dotted  circle  behind  the  valve  v. 
The  pipe  connection  is  made  by  the  union  u,  shown  in  the  elevation 
of  Figs.  2  and  3,  and  as  shown  in  Fig.  1,  wherein  one  of  these 
connections  is  indicated  at  each  side  of  the  valve. 

Q.     When  is  this  valve  used? 

A.  Only  in  case  of  emergency,  or  when  repairs  to  piping  are  to 
be  made. 

Q.  What  are  the  details  of  the  filling  valve  and  how  is  the  gas 
admitted  through  it? 

A.  There  are  two  types  of  this  valve,  shown  in  Figs.  4  and  5. 
In  the  old  style  valve  the  gas  is  admitted  through  a  hose  connection 
made  at  A;  it  passes  along  the  passage  and  up  through  6,  and  when 
the  valve  /  is  off  its  seat  (as  indicated  in  Fig.  4)  passes  down  c, 
along  passage  d  and  into  the  pipe  leading  to  the  holder.  Valve  f 
is  raised  or  lowered  by  turning  stem  s.  When  open  to  admit  gas, 
the  valve  is  raised  against  its  packing  ring  w,  making  the  joint  gas 
tight.  The  valve  carrier  g  moves  up  and  down  as  the  stem  revolves, 
but  it  is  prevented  from  turning  by  screw  h,  the  end  of  which 
engages  in  a  slot  cut  in  g.  The  bonnet  e  is  bolted  to  the  body  of 
the  filling  valve  by  the  screw  i.  Cover  D  encloses  the  whole,  E  is 
the  key  cap  and  F  the  cover  cap. 

The  new  style  or  improved  filling  valve  differs  from  the  old 
style  in  the  details  of  the  bonnet  and  valve.  The  valve  carrier  L 
(Fig.  5)  is  raised  or  lowered  by  turning  stem  K,  L  being  prevented 
from  turning  by  its  lower  portion  being  square  where  it  passes 
through  the  bonnet  N.  A  metallic  packing  Q  is  provided,  prevent- 
ing leakage  around  the  valve  carrier  L.  Packing  nut  R  hole's  the 
packing  in  position.  The  valve  stem  K  is  held  •  between  the 
packing  nut  R  and  valve  stem  nut  M.  Set  screw  B  prevents  the 
nut  M  from  turning.  In  order  to  tighten  the  packing  turn  nut  R. 
Valve  carrier  L  can  be  removed  and  a  new  one  substituted  by 
removing  packing  nut  R. 

The  bodies  of  the  new  and  old  style  valves  are  practically  iden- 
tical. The  new  style  bonnet  can  be  applied  directly  to  old  style 
valve,  the  only  change  necessary  being  the  replacing  of  the  old 
bonnet  cap  E  of  the  cover  No.  89  with  the  new  style  cap  P. 

Q.  What  are  the  styles  of  lamps  and  their  general  details,  and 
how  does  the  gas  reach  the  burners? 

A.  There  are  two  general  types  of  lamps  used  with  Pintsch  gas, 
the  flat  flame  regenerative  and  the  inverted  mantle  lamp.  Of  the 
first  class  there  are  two  general  types,  shown  in  Figs.  6  and  7.  In 
the  first  type  shown  in  section  in  Fig.  6  the  gas  passes  from  the 
pipe  along  the  car  roof  dovm  one  of  the  arms  of  the  lamps  (see  E, 
Fig.  1)  into  ring  C  at  a,  then  up  through  tube  &,  and  down  pillar 
Cf  to  the  cluster  1,  1,  and  burners  e.  The  white  porcelain  cup  re- 
flector gg  is  bolted  to  the  pillar  e  by  screws  f,  asbestos  rings  being 
above  and  below  the  opening  in  the  reflector;  hh  is  the  white  enam- 
eled ring  reflector,  u  is  a  mica  chimney  through  which  pass  the  hot 
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air  and  gsses  to  flues  j,  j.  The  spider  DD,  nith  ring  G,  tvrta  the 
framework  of  the  lamp.  Two  views  of  the  spring  catch  aie  shown 
at  (a),  which  lock  the  bowl  A  to  the  iron  ring  C;  (  is  the  eatch,  # 
is  its  spring,  C  is  part  of  the  iron  ring,  and  r  is  the  besel  or  riog 
for  the  bowL 
Q.  What  are  the  apeeial  features  and  the  action  ot  this  lampt 
A.  The  special  features  are  the  closed  globe  A,  the  white  por- 
I'l'liiin  teflectoiB  g  and  h  and  the  peculiar  wi^  in  which  the  ^ 


rnngi'cl  that  the  tDroming  nir  is  he:iTi'd  I'onBidernlily  lipfore  it 
rniclbM  tiie  flame,  resulting  in  BtPadiiiess  iirnl  increased  whiteness 
of  liglit.  As  shonn  in  Fig.  It.  air  coiriPK  t^nniieh  openings  in  I'him- 
ney  I,  [Misses  down  and  comes  in  icint:iit  witli  tlie  side  of  flne  j, 
thus  boroming  Iieated.     Tlien  it  [laF^cs  inlo  f!ie  space  het"i"'n  the 
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dome  B  and  the  mica  chimney  i,  becoming  still  further  heated; 
there  diaphragm  P  deflects  it  toward  chimney  i,  thus  it  becomes 
well  heated.  From  the  space  between  i  and  h  it  passes  out  of 
the  holes  in  the  outer  edge  of  h  into  bowl  A.  This  tortuous  course 
serves  to  protect  the  flame  from  any  drafts  the  lamp  may  encoun- 
ter. The  gases  of  combustion  thrown  off  by  the  flames  pass 
through  the  space  between  g  and  i  through  flue  j  and  out  of  the 
crown. 

The  second  type  of  flat  flame  lamp  is  shown  in  section  in  Fig.  7. 
In  this  lamp  the  gas  passes  from  the  roof  line  down  through  the 
gas  arm  to  the  body  casting  No.  580,  through  the  casting  No.  580, 
extension  pillar  No.  538,  cluster  stem  No.  305,  to  cluster  No.  575 
■^and  burners  No.  222-A.  The  air  for  combustion  enters  at  the 
upper  row  of  small  holes  in  casting  No.  580  and  becomes  heated 
by  contact  with  the  hot  flues  No.  592,  which  carry  off  the  products 
of  combustion.  This  heated  air  emerges  through  the  lower  row  of 
holes  in  casting  No.  580  and  falls  to  the  burner,  keeping  close  to 
dome  No.  1668  and  bowl  No.  596,  passing  inside  of  ring  reflector 
No.  1686.  The  products  of  combustion  pass  up  between  cup  re- 
flector No.  537  and  cylindrical  reflector  No.  577,  and  are  discharged 
through  flues  No.  592  and  chimney  No.  586  to  the  ventilating  bell. 
This  lamp  possesses  the  same  features,  as  to  preheating  of  air 
and  protection  of  flame  from  drafts,  as  the  lamp  previously  de- 
scribed. It  has  the  added  advantage  of  a  spherical  contour,  which 
lends  itself  to  artistic  design  and,  when  lighted,  presents  the  ap- 
pearance of  an  illuminated  sphere.  The  regulator  used  with  the 
flat  flame  lamp  is  No.  244,  giving  an  outlet  pressure  of  1.15  ounces. 

CARE   OF  LAMPS. 

Q.     How  should  the  burners  in  flat  flame  lamps  be  adjusted? 

A.  They  should  be  turned  so  that  the  flame  is  square  and  in  the 
right  position,  which  is  done  by  having  the  two  small  holes  in  the 
tip  come  in  line  with  the  cluster  arms,  Z,  Z,  Fig.  6. 

Q.  How  is  the  cluster  arm  secured  in  its  proper  position  on  the 
cluster  stem? 

A.     By  means  of  the  lock  nut  w, 

Q.  How  would  the  adjustment  be  made  in  order  to  get  the 
flame  in  the  right  position? 

A.  The  adjustment  should  be  made  by  the  screws  (x).  Fig.  6, 
at  the  base  of  the  burner  tip,  until,  with  all  the  other  fixtures  of 
the  car  lighted  and  gas  turned  full  on  the  burner  it  is  just  upon 
the  point  of  ''blowing";  then  the  check  scrjBw  should  be  secured 
by  means  of  the  locknut  y  (Fig.  6). 

Q.  What  distance  below  the  ring  reflector  h  should  the  tops  of 
the  tips  be? 

A.  About  19/16"  for  round  tips  and  1  11/16"  for  hexagonal 
tips,  as  shown  in  Fig.  6. 

Q.     Is  it  important  to  keep  the  pipes  free  from  dirt? 
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A.  Tes;  it  is  very  important,  because  the  jarring  of  the  car 
is  apt  to  dislodge  dirt  and  scale  from  the  inside  of  the  pipes  and 
the  flow  of  gas  carrying  it  along,  the  gas-wajs  in  the  liunps  thus 
become  clogged  and  the  light  seriously  impaired. 

Q.    How  should  the  inside  of  pipes  be  kept  clean  f 

A.  By  frequent  blowing  out  and  at  such  times  by  jarring  them 
to  loosen  scale  and  dirt. 

Q.    How  should  this  blowing  out  be  donef 

A.  To  do  this  open  the  main  cock,  all  lamp  cocks,  and  remove 
tips  or  burners  from  the  lamps.  Shut  off  tank  valves  and  dis- 
connect 1/2  i^-  pip^  from  outlet  of  regulator.  Connect  an  air  hose 
with  the  y^  in.  gas  pipe  and  blow  through  the  pipes  and  lamps. 
If  air  is  not  available  the  outlet  of  the  regulator  can  be  stopped 
and  the  ^  in.  pipe  disconnected  from  the  regulator,  connected  by 
means  of  a  hose  to  one  of  the  filling  valves  of  the  car,  and  by 
opening  the  valve  allow  the  gas  from  the  holder  under  the  car  lo 
blow  through  the  pipes  and  lamps  for  a  few  seconds.  The  windows 
and  doors  must  be  opened  during  this  process.  No  pressure  should 
ever  be  put  on  the  outlet  of  the  regulator. 

Q.  If  the  flame  is  wavy  and  unsteady  wjiat  does  it  denote  and 
what  should  be  donef 

A.  It  denotes  that  air  is  getting  into  the  lamp  improperly,  the 
most  likely  cause  being  either  a  broken  mica  chimney  or  the  joint 
between  the  bowl  and  ring  not  air-tight.  If  the  defect  cannot 
be  remedied  by  the  trainmen  it  should  be  reported  to  the  car  in- 
spector or  other  official  at  the  first  division  terminal. 

Q.  What  should  be  done  if  the  arms  or  the  stem  of  the  duster 
becomes  partially  choked  f 

A.  It  is  sometimes  possible  to  clear  out  an  arm  by  running  a 
wire  through  it,  first  taking  out  check  screw  x.  If  that  proves 
ineffectual  the  cluster  may  be  unscrewed  from  the  stem  and  the 
passage  in  the  latter  cleared  out  in  the  same  manner,  but  some- 
times it  is  necessary  to  use  the  twist  drills  furnished  for  the  pur- 
pose, which  are  arranged  to  fit  into  a  screw  driver  handle. 

Q.  If  the  flame  is  badly  shaped  and  smoky,  what  does  it  denote 
and  how  may  it  be  remedied? 

A.  It  denotes  dirt  lodged  in  the  burner  tip.  It  may  be  reme- 
died, temporarily  only,  by  tapping  the  cluster.  It  should  be  re- 
ported so  that  the  cluster  may  be  taken  off  and  the  dirt  all  removed, 
as  a  considerable  amount  may  have  been  carried  along  by  the  gas 
from  the  inside  of  the  pipes. 

Q.    How  should  a  suspected  leak  be  located! 

A.  Never  by  the  use  of  a  light.  The  sense  of  smell  will  usually 
serve  to  locate  it,  but  if  it  does  not  soap  suds  should  be  applied  to 
the  suspected  pipes  and  ^tting  and  leaks  wiU  be  easily  disoemible 
by  the  bubbles  they  make. 

Q.    Are  flat  flame  lamps  now  being  applied  to  new  equipment! 
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A.  Both  of  these  types  of  flat  flame  lamps  have  been  superseded 
by  the  inverted  mantle  lamp. 

Q.    Why  was  the  mantle  introduced! 

A.  By  the  use  of  mantles  the  illumination  from  a  given  amount 
of  gas  is  increased  more  than  four-fold  and  the  mantle  lamp  gives 
greater  flexibility  of  design.  With  the  latest  type  of  mantle  the 
old  four  flame  lamps  can  be  either  replaced  with  mantle  lamps  or 
remodeled  to  use  a  mantle,  and  the  illumination  increased  three- 
fold with  a  gas  consumption  of  two-thirds  that  of  the  flat  flame 
lamps.  This  not  only  cuts  down  the  actual  cost  of  lighting,  but ' 
gives  an  increased  storage  capacity  to  the  equipment  already  on 
the  car. 

Q.  Whac  sp'ecial  provision  is  made  to  have  the  mantles  with- 
stand vibration  and  handling? 

A.  The  mantles  for  these  lamps  are  especially  made  to  with- 
stand the  rigor  of  railroad  service  and  are  boxed  in  such  a  way 
that  the  mantle  can  be  applied  to  the  lamp  without  any  part  of 
the  mantle  itself  being  touched  by  the  person  applying  it.  Pro- 
tectors are  also  fitted  to  the  mantles  to  prevent  breakage  when 
lighting  the  lamps  or  cleaning  the  glassware. 

Q.     Is  there  more  than  one  size  of  mantle  and  type  of  lamp? 

A.  There  are  two  types  of  mantle  lamps  in  service,  those  using 
small  mantles  of  about  30  candle  power  each  and  those  using  a 
large  mantle  of  100  candle  power. 

Q.     How  is  the  light  produced  in  the  first  type? 

A.  The  first  type  of  lamp  is  shown  in  section  in  Fig.  8.  The 
gas  passes  down  each  of  the  four  arms  from  the  roof  line  through 
the  casting  No.  2783  and  short  arm  to  extension  pillar  No.  2749, 
then  through  gas  strainer  No.  2748  to  the  gas  tip  No.  2715.  This 
tip  is  provided  with  a  small  orifice,  which  delivers  the  proper 
amount  of  gas  for  the  burner.  The  velocity  of  the  gas  draws  in 
air  through  the  transverse  passage  in  the  body  No.  2747,  and  this 
air  mixes  with  the  gas  and  issues  from  the  burner  nozzle  No.  2706, 
where  it  burns  with  a  blue  smokeless  flame,  which  heats  the  mantle 
No.  2640  to  incandescence.  The  air  for  combustion  enters  at  the 
bottom  of  the  opal  bowl  No.  2603-A,  and  the  products  of  combus- 
tion pass  out  through  holes  in  the  conical  portion  of  mantle  and 
globe  holder  No.  2621,  and  holes  in  top  of  ornamental  crowns.  The 
mantle  and  globe  are  both  held  by  the  mantle  and  globe  holder 
No.  2621.  This  holder  is  made  of  nickeled  steel  and  has  a  rolled 
thread  for  receiving  the  thread  on  the  globe  ring  No.  2752  of  the 
globe  No.  2603-A.  It  also  has  a  rolled  thread  at  the  end  of  the 
conical  portion,  the  outside  of  which  takes  the  asbestos  holder  of 
mantle  No.  2640  and  the  inside  of  which  fits  a  thread  on  burner 
nozzle  No.  2706. 

Q.    How  is  the  mantle  and  globe  applied? 
A.    To  apply  the  bulb  (mantle,  glass  and  holder  complete)  to 
the  lamp,  the  No.  2621  is  screwed  on  to  the  nozzle  No.  2706  until 
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the  top  of  the  No.  2621  seats  against  the  bottom  of  the  body  No. 
2747.    It  is  held  in  position  by  the  spring  lock  No.  2750. 

Q.     What  regulator  is  used  with  this  style  of  lamp! 

A.  The  regulator  for  use  with  lamps  of  this  type  is  No.  1954, 
arranged  to  give  an  outlet  pressure  of  one  pound  per  square  inch. 

Q.     Why  was  the  large  mantle  introduced f 
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A.  It  was  found  that  by  the  use  of  a  mantle  giving  about  100 
candle  power  a  considerable  economy  in  gas  consumption  and 
maintenance  could  be  obtained. 

Q.     Explain  the  construction  of  lamp  with  large  mantle. 

A.  Fig.  9  shows  the  section  of  a  lamp  which  is  typical  of  this 
class.    The  gas  is  carried  by  the  gas  arm  through  body  casting  No. 
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3085  and  strainer  No.  2748  to  gas  tip  No.  3046.  The  gaa  iaauing 
from  this  tip  miies  with  air  drawn  in  through  the  ports  in  castiog 
No.  3052  and  the  mixture  isBuea  from  burner  nozzle  No.  3049, 
where  it  burns,  making  mantle  No.  3044  incandescent.  Air  for 
combustion  also  enters  at  the  bottom  of  bowl  No.  3116,  and  the 
products  of  combustion  pass  off  through  fluea  No.  3087  and 
No.  3091. 


Q.    How  is  the  mantle  applied  to  this  lampT 

A.  In  this  lamp  the  mantle  is  applied  directly  t^^  the  bnmi 
nozzle,  using  the  box  as  shown  in  Fig.  10. 

Q.     What  regulator  is  used  with  this  lampt 

A.  The  regulator  used  with  these  lamps  is  No.  354,  which  givi 
an  outlet  preaaure  of  two  pounds  per  square  inch. 
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i^.  How  should  the  lamps  be  lighted  when  inverted  mantle 
burners  are  used? 

A.  The  main  cock  should  first  be  opened  full,  the  lamp  cock 
should  then  be  opened  and  the  fiame  of  a  match  or  a  taper  held 
under  the  opening  of  each  small  globe,  the  flame  only  being  allowed 
inside  the  globe. 

Q.  How  should  the  lights  be  extinguished  when  inverted  mantle 
burners  are  used? 

A.     The  gas  should  be  turned  off  at  each  gas  cock. 

Q.     If  the  light  is  poor,  what  does  it  denote? 

A.  That  a  mantle  has  become  defective  or  that  the  burner  or 
tip  's  stopped. 

Q.     What  should  be  done  to  remedy  this? 

A.  The  light  should  be  extinguished,  and  when  sufficiently  cool 
the  glass  bulb  and  its  holder  removed,  care  being  taken  to  see  that 
tlie  holder  unscrews  with  the  bulb,  then  a  new  bulb  should  be  sub- 
stituted. All  the  flames  should  then  be  lighted,  when  if  any  be 
found  defective  the  trouble  will  probably  be  found  to  be  an  ob- 
struction in  the  gas  supply,  in  which  case  it  should  be  reported 
to  the  proper  official  upon  arrival  at  terminal.  If  the  flames  are 
of  the  proper  size,  see  that  all  mantles  are  applied  to  burners 
properly. 

Q.  What  sort  of  flame  is  produced  in  mantle  lamps  when  the 
mantle  is  removed? 

A.  A  long  conical  light  blue  flame,  with  a  base  composed  of 
seven  cones  of  deeper  blue  (see  Figs.  11  and  12). 

Q.     If  this  flame  is  not  given  by  the  burner,  what  does  it  show? 

A.  Either  that  the  gas  tip  should  be  cleaned  or  that  the 
regulator  pressure  is  too  low. 

Q.     What  indicates  a  low  pressure  from  the  regulator? 

A.     A  small  flame  at  all  the  burners. 

Q.     What  should  be  done  in  this  case? 

A.     The  regulator  should  be  removed  and  a  new  one  applied. 

Q.     If  a  gas  tip  is  stopped,  what  should  be  done? 

A.  If  in  a  lamp  using  large  mantles  take  out  burner  nozzle 
No.  3049  (see  Fig.  9)  and  remove  the  tip  and  gas  strainer  No. 
2748  by  the  use  of  socket  wrench  No.  3061  If  a  socket  wrench  is 
not  available  the  tip  becomes  accessible  by  unscrewing  body  No. 
3052.  Remove  gas  strainer  No.  2748  from  tip  No.  3046,  see  that 
it  is  free  and  clear,  and,  if  necessary,  clean  the  orifice  in  the  tip 
No.  3046  by  means  of  needle  No.  2100.  Bo  not  use  a  wire  or  pin 
for  this  work,  as  the  orifice  will  he  enlarged  and  the  lamps  will 
not  give  the  proper  light.  A  yellow  or  smoky  flame  shows  either 
that  the  air  passages  through  the  body  No.  3052  are  stopped  (this 
is  not  likely  to  occur),  or  that  the  tip  No.  3046  is  defective.  In 
the  latter  cAse  a  new  tip  should  be  applied. 

If  the  stoppage  occurs  with  a  lamp  using  small  mantles  and 
gas  tip  No.  2615,  take  out  burner  nozzle  No.  2706  (see  Fig.  8)- 
and  remove  gas  tip  by  the  use  of  socket  wTcnch  No.  2880.     If 


Fig.  10 


T 


4 
^ 


^t 


Proper  siie  of  fume  forl«"P>       "^  rig.  12 

using  large  mantle 

Proper  .i»  of  flam,  for  l.mpa 
pig.   11  using  small  mantle 

(247) 


us  OFEBATING  TRAINS 

socket  wrench  is  not  available,  remove  bodj  No.  2747  by  uuscren- 
ing  it  from  eirteDsion  pillar  No.  2749,  when  tip  may  be  removed 
with  an  ordinary  wrench.  The  gas  Btrainer  can  onlj  be  reached 
by  removing  extension  pillar  No.  274S  from  the  gas-way.  To  get 
nt  gas  tip  of  lamp  No.  2501  (see  Fig.  13)  remove  body  No.  2703 
nud  air  mixer  No.  2713.  This  can  only  be  done  by  unserewing 
Hhietd   No.   2694   a  snfficient  distance   to  loosen  the   lock  wasber 


No.  2704,  when  the  air  mixer  can  be  unscrewed  from  the  gaa  arm. 
Tip  can  thpn  be  removed  with  an  ordinary  wrench.     The  screen  in    ' 
gaa  arm  back  of  the  gas  tip  can  then   be  reriioved,  cleaned  and 
replaced. 

Q.     How  should  new  mantles  tie  appliedf 

A.     Whei^  applying  a  new  mantle  do  not  remove   it   from  the 
l>ox,  but  remove  the  top  of  the  box  and  then  screw  mantle  on  burner 
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nozzle  by  means  of  the  box,  as  shown  in  Fig.  10.  When  the 
mantle  is  screwed  up  as  far  as  it  will  go  remove  the  box  by  a 
straight  downward  pull.  Burn  off  the  covering  of  mantle,  then 
turn  on  gas  and  light. 

INSPECTOES'  AND  FOREMEN'S   DUTIES. 

Q.  What  duties  in  regard  to  the  Pintsch  gas  equipment  should 
a  foreman  or  inspector  perform  when  a  car  equipped  with  Pintsch 
gas  arrives  at  a  terminal? 

A.  He  should  thoroughly  clean  and  carefully  examine  the  lamps, 
and  if  any  parts  are  found  defective  make  necessary  repairs. 

Q.  What  should  he  do  after  having  tested  for  and  remedied 
all  defects? 

A.  He  should  close  the  cock  at  each  lamp  separately,  then  close 
the  main  cock  C,  using  the  key  furnished  for  that  purpose. 

Q.  Should  a  leak  be  found  at  the  brass  flanges  soldered  on 
the  ^"  extra  heavy  small  iron  pipes  under  the  car  which  connect 
the  tank,  regulator  and  filling  valves,  what  should  he  do? 

A.  A  small  lead  washer  is  placed  between  the  faces  of  the 
flanges  to  make  a  tight  joint,  slot  headed  bolts  being  used  to  draw 
the  flanges  together;  a  leak  may,  therefore,  be  stopped  by  tight- 
ening the  slot-headed  bolts  with  a  screw  driver. 

Q.  If  tightening  the  slot-headed  bolts  does  not  stop  the  leak, 
what  should  he  do? 

A.     Remove  the  old  washer  and  substitute  a  new  one. 

Q.  Suppose  it  should  become  necessary  to  disconnect  these  pipes 
in  order  to  resolder  or  replace  a  washer,  what  should  he  do? 

A.  He  should  shut  off  the  gas  at  the  tank  valves  by  removing 
the  cap  from  the  tank  valves,  which  would  then  expose  the  stem  of 
the  tank  valve  to  view.  The  stem  should  then  be  turned  to  the 
right  until  the  valves  are  closed.  A  brass  key  is  provided  with 
which  to  turn  this  stem.  The  valve  caps  should  then  be  replaced, 
the  gas  turned  on  at  the  tank  valves,  and  all  joints  m^de  tight. 

Q.     How  should  the  equipment  be  tested? 

A.  All  the  fixtures  should  be  shut  off  at  their  cocks,  and  the 
holder  valves  should  also  be  closed  ready  for  testing.  This  is  done 
by  removing  cap  C  (Figs.  2  and  3)  and  closing  valve  v,  using  the 
keys  Kand  k,  as  shown  in  Fig.  2,  and  then  cap  C  should  be  fast- 
ened again  tightly.  Then  a  hose  should  be  connected  at  A,  Fig.  4, 
anfl  by  means  of  a  force  pump,  or  otherwise,  a  pressure  of  about 
15  atmospheres  (220  pounds  per  square  inch)  should  be  put  on. 
Then  the  filling  valve  should  be  closed,  and  if  at  the  end  of  an 
hour  the  gauge  shows  no  decrease  in  pressure,  the  equipment  may 
be  passed.  When  the  test  has  been  finished  and  the  pressure 
released,  the  valves  on  the  gas  holders  should  be  again  opened. 

Q.  What  is  the  difference  between  low  pressure  and  high  pres- 
sure piping? 
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A.  The  gas  under  low  pressure  is  carried  from  the  outlet  of  the 
regulator  up  to  the  roof  by  the  piping  pp  shown  in  Fig.  1.  The 
joints  in  low  pressure  piping  are  usually  made  tigl^t  by  lead  paint 
instead  of  by  soldering,  as  in  the  case  of  high  pressure  piping. 

Q.     How  should  the  charging  be  done? 


Sectional  Elevation 
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A.  The  filling  valve  should  be  connected  to  the  Ixoae  leading 
from  the  charging  line  of  piping.  This  is  done  by  means  of  a 
special  hose  fitting  shown  in  Fig.  14.  The  charging  hose  is  per- 
manently connected  to  nipple  A.  The  hose  fitting  is  brought  up 
against  the  filling  valve  so  that  clamp  B  fits  over  the  end  of  the 
valve  and  engages  with  flange  n  (see  Fig.  4).  The  hand  wheel 
C  is  then  screwed  up,  forcing  nozzle  D  into  the  end  A  of  the  valve 
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(Fig.  4),  making  practically  a  tight  joint,  which  is  made  more 
possible  by»  a  small  paper  washer  or  ferrule  being  slipped  over 
the  end  of  the  nozzle  before  inserting  the  latter  in  A.  Then  when 
the  pipie  line  valve  is  opened  gas  flows  through  a  a  a  into  the  filling 
valve.  , 

Q.    How  is  the  connection  for  the  pressure  gauge  made? 

A.    At  the  piece  H. 

Q.     If  a  filling  valve  leaks,  what  should  be  done? 

A.  First  see  if  valve  is  closed  by  turning  valve  stem  to  left, 
as  this  is  a  left  hand  valve.  If  leaks  still  continue  it  is  probably 
around  packing  nut  R  (Fig.  5)  and  same  should  be  tightened. 

Q.  Should  a  filling  valve  leak  too  badly  to  admit  of  repairs, 
what  should  be  .done  ? 

A.     The  fact  should  be  at  once  reported  to  the  proper  of&cial. 

Q.  What  precautions  should  be  taken  before  turning  on  the 
gas  at  the  main  cock? 

A.     The  burners  of  every  lamp  in  the  car  should  be  turned  off. 

Q.  Should  a  leak  be  discovered  in  any  part  of  a  car,  what 
should  be  done? 

A.     The  gas  should  be  immediately  shut  off  at  the  main  cock. 

CARBURETED  AIR  SYSTEM. 

Q.     What  is  the  carbureted  air  system  of  lighting  cars? 

A.  A  system  of  using  compressed  air  and  gasolene  for  illumi- 
nation. 

Q.     Where  is  the  compressed  air  obtained  for  the  purpose? 

A.  Directly  from  the  train  pipe  of  the  air  brake  into  a  storage 
tank  fastened  beneath  the  car. 

Q.     How  does  it  flow? 

A.  Through  a  pressure  reducer  and  a  regulator  to  the  car- 
bureters on  the  roof  of  the  car. 

Q.     What  is  a  carbureter  and  how  is  it  constructed? 

A.  It  is  a  vessel  made  of  cold  rolled  copper,  of  about  1/16  inch 
in  thickness.  A  compact  mass  (usually  about  12  pounds)  of  wick- 
ing  is  placed  inside  two  copper  shells.  This  wicking  absorbs  about 
four  gallons  of  gasolene  at  a  time.  There  is  an  outer  casing  of 
double  thickness  Kalamein  iron  packed  between  with  strawboard, 
which  serves  to  protect  the  carbureter  from  injury  and  from  the 
rays  of  the  sun,  and  it  also  furnishes  a  chamber  in  which  hot  air 
froni  the  roof  of  the  car  may  circulate  around  the  carbureter  and 
keep  it  warm. 

Q.     How  are  carbureters  located  on  the  roof  of  a  car? 

A.  Onie  over  each  lamp.  The  compressed  air  passing  through 
to  the  lamps  beneath  is  sufficiently  enriched  by  the  gasolene  to  give 
out  a.  brilliant  light. 

Q.     How  long  will  a  lamp  burn? 

A.  Sufficient  gasolene  in  a  carbureter  may  be  supplied  to  burn 
for  forty  hours. 
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Q.     Is  this  system  of  lighting  much  usedf 
A.     No. 
Q.     Why? 

A.  Because  of  the  danger  attending  the  use  of  volatile  oils 
and  the  difficulty  of  regulating  the  quality  of  the  gas. 

THE  SAFETY  STORAGE  SYSTEM  OF  ACETYLENE  GAS. 

Q.  What  is  the  chief  characteristic  of  the  safety  storage  system 
of  acetylene  gasf 

A.     An  immense  storage  capacity  in  a  remarkably  small  space. 

Q.     How  is  this  accomplished? 

A.  By  means  of  a  specially  constructed  tank^and  the  use  of 
acetone  as  an  absorbent. 

Q.     How  is  the  tank  constructed? 

A;  It  is  packed  from  end  to  end  with  silicated  asbestos  discs. 
The  second  head  is  then  securely  riveted  or  brazed  in  place,  as 
shown  in  Fig.  15. 


Fig.  15 


Q.     What  is  acetone? 

A.  A  species  of  wood  alcohol  which  possesses  the  pr(\perty 
of  absorbing  twenty-five  times  its  own  volume  of  acetylene  gas 
at  60°  F. 

Q.     How  is  it  employed  in  this  system? 

A.  After  the  cylinder  is  packed  with  asbestos  discs  it  is 
charged  to  the  extent  of  40  per  cent,  of  its  empty  volume  with 
acetone,  the  latter  being  absorbed  by  the  asbestos  discs. 

Q.    Why  does  this  give  a  large  storage  capacity? 

A.  Because  when  a  tank  is  so  prepared  it  absorbs  twenty-five 
times  the  volume  of  acetone  put  in  it  in  gas  per  atmosphere,  or 
at  ten  atmospheres  pressure  (150  pounds)  it  absorbs  250  times  the 
volume  of  acetone  put  in  the  tank.  In  other  words,  a  tank  charged 
with  eight  cubic  feet  of  acetone  will  absorb  8x10x25=2,000 
cubic  feet  of  gas,  when  compressed  to  ten  atmospheres  pressure. 

Q.  What  is  the  size  of  tank  applied  to  railway  cars  using  this 
system? 

A.  For  standard  coach  lighting  and  branch  line  service  a 
cylinder  20"xll4",  or  one  20"x62",  are  used.  For  motor  cars, 
where  there  is  little  available  space,  a  cylinder  16"x48"  is  found 
to  be  the  most  convenient. 
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Q.  At  a  charging  pressure  of  ten  atmospheres  (150  pounds), 
how  many  cubic  feet  of  gas  will  these  tanks  hold? 

A.  The  large  tank  2,000  cubic  feet,  the  smaller  one  1,000  cubic 
feet  and  the  one  for  motor  cars  500  cubic  feet. 
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Fig.  16 


NAMES   OF  PARTS. 
A — Hand-Hole  thro^lg^h  which  Hopper  is  filled  with  Carbide. 
B — Hand-Hole  for  Cleaningr  Feed  Drum. 
C — Hand-Hole  Giving  Access  to  Generating  Chamber. 
D — Carbide  Hopper. 

E — Ratchet  Wheel  Operating  Feed  Drum. 
F — Gas  Main  from  Generator. 
G — Gate  Valve. 
H — Over-Flow  Pipe. 
I — Vent  Pipe. 
J — ^Water  Supply  Pipe. 
K — ^Blow-Off  Pipe, 
li — l^low-Off  Seal. 
M — Blow-Off  Seal  Overflow. 
N — Drain  Pipe. 
O — Drain  Valve. 
P — Carbide  Deflector. 
Q — Flange  Joint  Connecting  Hopper  with  Generating  Chamber. 
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Q.    What  candle  power  will  one  cubic  foot  of  this  gas  yield f 
A.     Fifty  candle  power  per  foot. 

Q.     For  how  long  would  a  tank  full  of  this  gas  furnish  light  f 
A.    A  2,000  cubic  foot  tank,  or  an  equivalent  of  100,000  candle 

power,  should  furnish  the  average  railway  car  with  light  for  a 

I)eriod  of  fifty  days  without  recharging. 

Q.  Where  is  the  gas  generated  and  pumped  into  these  tanks  f 
A.  At  specially  constructed  generating  and  charging  plants, 
the  machinery  for  which  is  as  follows:  Generator,  cushion  holder, 
purifying  boxes,  driers,  three-stage  water  cooled  compressor  oper- 
ated by  electricity,  gasolene  or  steam  power,  separators  and  storage 
batteries.  Thence  by  buried  pipe  line  to  railroad  yard.  (A  sec- 
tional view  of  a  generator  is  shown  in  Fig.  16.)  , 

Q.  How  is  the  gas  set  free  from  the  acetone  after  having 
been  absorbed? 

A.  Acetone  gives  up  the  gas  absorbed  in  it  immediately  upon 
release  of  pressure,  therefore  the  discharge  of  gas  from  one  of 
these  cylinders  is  in  all  "respects  the  same  as  the  discharge  of  air 
or  any  gas  from  an  orifice  in  a  tank  imder  pressure.  This  liberation 
of  gas  continues  uniformly  until  no  pressure  exists  on  the  tank. 

Q.  What  are  the  proper  names  .of  the  various  parts  of  the 
necessary  equipment  and  their  locations  on  a  carl 

A.  The  names  of  the  parts  and  their  locations  are  shown  in 
tlie  sectional  views.  Fig.  17. 

Q.  Is  the  Pintsch  gas  equipment  ever  converted  for  use  with 
this  system  of  acetylene  gas  lighting? 

A.  Yes,  and  the  same  piping  may  be  used  after  having  been 
tested  for  leaks  and  blowTi  out.  The  only  changes  necessary  are 
ill  the  lamps,  for  which  a  simple  conversion  is  furnished,  as  the 
ordinary  form  of  Pintsch  lamp  will  not  bum  acetylene  gas. 

Q.     Why  not? 

A.  Because  the  Pintsch  lamp  is  arranged  to  superheat  the  gas 
before  reaching  the  burner,  and  acetylene  gas  must  be  fed  to  the 
burner  in  a  cool  condition. 

Q.     Why  must  not  acetylene  gas  be  thus  superheated? 

A.  Because  acetylene  is  a  very  rich  hydro-carbon  gas  and  heat 
would  cause  its  polymerization,  which  takes  place  at  about  1,112° 
F.,  causing  deposits  of  carbon  inside  the  gas  way  and  consequent 
blocking  of  passage. 

Q.  What,  then,  must  be  done  when  converting  Pintsch  gas 
equipment  to  use  acetylene? 

A.  The  safety  storage  tank  must  be  substituted  for  the  ordinary 
Pintsch  tank,  and  the  regulating  valve  must  be  changed  from  the 
Pintsch  regulating  valve  to  that  of  the  Commercial  Acetylene  Com- 
pany. All  the  superheating  arrangements  in  the  lamp  must  be 
removed  and  the  gas  brought  down  through  a  gooseneck  so  as  to 
feed  below  the  burner  instead  of  being  fed  in  above  it. 


Section  Of  Car 
101 — Stud  Valve. 
104— FUlIng  Valve. 
106 — Filling   Valve   Bracket. 
107 — FtUlne  Valve  Cover. 
IDS — U'  Tlange  Union  (H.  I 


]10— 5^"  Sleel  cross 
111— W"  Steel  Tee, 
in — Gauge  f 


— Regulaflnc  Valve, 
-Vi"  Extra  Strong  Pipe. 
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Q.     What  does  this  accomplish? 

A.  The  heat  generated  by  the  burning  gas  passes  from  the  lamp 
without  heating  any  of  the  parts  used  to  convey  the  gas  to  thie 
burner. 

Q.     What  is  the  effect  of  fire  on  these  cylinders? 

A.  The  natural  effect  of  fire  would  be  to  increase  the  pressure 
inside  the  tank,  and  if  this  heating  were  continued  long  enough 
would  cause  the  explosion  of  the  tank,  provided  it  was  not  safe- 
guarded. 

Q.     How  is  it  safeguarded? 

A.  By  fusible  plugs  formed  of  low  melting  material,  ¥^ich 
melt  and  permit  the  escape  of  the  gas  before  an  excessive  heat 
or  pressure  can  be  reached. 

Q.  Why  are  the  tanks  filled  completely  from  end  to  end  with 
asbestos  discs? 

A.  Because  acetylene  when  stored  in  an  empty  vessel  under 
pressure  can  be  exploded  by  the  application  of  heat  at  any  spot 
on  the  tank,  and  this  explosion  is  transmitted  throughout  the 
entire  volume  of  gas  in  the  tank. 

Q.     What  do  the  asbestos  discs  accomplish? 

A.  They  prevent  the  passage  of  fiame  or  ignition  in  the  tank, 
making  explosion  impossible. 

Q.     To  what  other  uses  can  this  system  be  applied? 

A.  Locomotive  headlights,  signal  lighting,  hand  torches  and 
portable  oxy-acetylene  welding  outfits. 

GOLD'S    IMPROVED    SYSTEM,    ACETYLENE  GAS. 

Q.  What  apparatus  is  employed  in  Gold's  improved  system  of 
acetylene  car  lighting? 

A.  A  cylindrical  generator  passes  through  the  car  from  floor 
to  roof;  a  water  tank  is  located  over  the  door;  a  condenser  is 
located  in  the  corner  of  the  clear  deck;  there  is  a  gas  outlet  pipe 
from  the  generator  to  the  bottom  of  the  condenser,  a  gas  pipe 
comes  out  at  the  side  of  the  condenser,  and  there  is  a  cut-out  cock 
on  the  gas  pipe  to  the  condenser  for  cutting  off  the  generator  when 
being  changed  at  terminals.     (See  Figs.  18  and  19.) 

Q.     Where  is  the  chamber  for  holding  the  carbide  located  ? 

A.  At  the  top,  extending  downward  about  three  feet,  and 
there  is  a  grating  at  the  bottom  of  the  chamber. 

Q.    What  is  below  this  carbide  chamber? 

A.  A  receptacle  for  water  connected  with  the  supply  tank  over- 
head, which  serves  to  raise  the  water  up  to  the  grating,  where,  when 
it  comes  in  contact  with  the  carbide  gas  is  generated,  the  carbide 
becomes  "  slacked  *'  and  the  residue  drops  down  to  the  bottom  of 
the  generator;  a  slight  pressure  is  thus  exerted  above  the  water, 
which  causes  it  to  recede  until  the  gas  is  drawn  off  sufficiently  in 
using,  and  so  the  production  of  gas  is  automatically  regulated 
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Fig.  19 
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according  to  the  consumption.  Fig.  20  shows  this  generator  as 
applied  to  a  ear. 

Q.     Is  any  other  apparatus  used? 

A.  YeSy  a  condenser,  and  storage  reservoir  and  a  pressure 
regulator. 

Q.    How  is  the  carbide  put  into  the  generator? 

A.  A  charge  of  140  pounds  of  carbide  is  put  in  from  the  roof 
of  the  car,  which  is  usually  sufficient  for  several  nights. 

Q.     How  is  water  put  into  the  water  tank? 

A.     Through  an  extension  from  the  tank  through  the  car  roof. 

Q.    Is  the  operation  of  the  apparatus  automatic? 

A.  Yes;  the  trainmen  have  nothing  to  do  but  light  the  burners 
and  extinguish  them. 

Q.     How  is  the  residue  from  the  carbide  cleaned  out? 

A.  There  is  an  outlet  beneath  the  car  floor  by  means  of  which 
the  residue  is  cleaned  out  at  terminals. 

Q.  When  and  by  whom  are  generators  cleaned  and  given  neces- 
sarv  attention? 

A.  While  cars  are  in  terminal  yards,  being  cleaned,  and  usually 
by  the  car  inspectors  or  car  men. 

THE  ADLAKE    SYSTEM,  ACETYLENE  GAS. 

Q.    What  is  acetylene  gas? 

A.  Acetylene  gas  is  known  to  the  chemist  as  GsH,,  meaning 
that  it  has  the  constant  composition  of  24  parts  by  weight  of 
(>Rrbon  and  two  of  hydrogen,  or  92  3/10  per  cent,  carbon  and 
7  7/10  per  cent,  hydrogen. 

Q.     From  what  is  it  generated  ? 

A.  Acetylene  gas  is  generated  from  calcium  carbide  by  bringing 
the  proper  quantity  of  water  in  contact  with  the  carbide. 

Q.    What  is  carbide,  and  what  are  its  elements? 

A.  Calcium  carbide  is  a  hard,  dry,  opaque,  solid  substance, 
known  to  the  chemist  as  CaCa,  which  is  an  expression  for  one 
imit  mass  of  calcium,  the  metal  which  exists  in  lime,  combined 
with  two  mass  units  of  carbon,  the  element  of  which  charcoal  is 
composed.  Calcium  carbide  is  therefore  nothing  more  or  less  than 
a  compound  which  contains  calcium  and  carbon  only.  The  calcium 
in  it  is  about  62 J^  per  cent,  and  the  carbon  is  STj^  per  cent,  of 
the  weight  of  the  carbide. 

Q.  What  is  meant  by  the  "water-to-carbide"  method  of  gen- 
eration? 

A.  Water-to-carbide  method  of  generation  is  a  system  when  by 
water  in  proper  proportion  is  fed  to  the  carbide  to  create  proper 
generation  of  gas.  This  term  is  used  to  classify  this  type  of  gen- 
eration from  that  wherein  the  carbide  is  fed  to  the  water.  In  the 
Adlake  gas  generator  the  two  elements  necessary  to  generate  gas 
are  inclosed  in  two  separate  compartments,  the  water  compartment 
placed  at  a  suitable  height  above  the  carbide  compartment,  with 
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suitable  pipe  connections  for  the  water  feed.  The  carbide  com- 
partment is  divided  into  eight  baskets  or  trays  holding  three 
pounds  of  carbide  each;  the  water  flows  onto  a  spraying  plate  or 
cover  above  the  first  or  top  basket,  slaking  the  carbide  in  this 
basket  first,  then  repeating  the  operation  successively  until  the 
carbide  in  all  of  the  eight  baskets  is  slaked.  Generation  takes 
place  in  only  one  basket  at  a  time,  thus  slaking  very  small  quan- 
tities of  carbide  at  any  one  time,  thus  reducing  the  heat  from 
generation  well  withm  the  prescribed  limits  of  overheating.  SufiW 
cient  water  is  supplied  to  each  basket  to  thoroughly  slake  its  quota 
of  carbide  and  fiood  the  residue,  thereby  preventing  overheating 
and  burning. 

Q.  How  is  the  water  feed  to  the  generator  controlled  by  gas 
pressure? 

A.  The  gas  pressure  controls  the  water  feed  to  the  generator 
as  follows:  As  before  stated,  the  water  for  generation  is  placed 
in  a  tank  of  suitable  size  at  a  proper  elevation  above  the  cartridge 
or  carbide  receptacle.  A  water  feed  pipe  passes  from  the  bottom 
of  the  water  tank  underneath  the  cartridge  or  carbide  receptacle 
and  up  on  the  opposite  side  of  the  cartridge  to  a  point  opposite 
the  main  gas  valve  on  the  generator  and  connecting  with  the  main 
gas  valve  by  a  cross  connection,  forming  a  water  loop  around  the 
cartridge.  The  water  column  thus  formed  between  the  top  of 
this  loop  and  the  bottom  of  the  water  tank  gives  a  gravity  water 
column  pressure  of  approximately  one  pound.  When  the  water  is 
turned  on  it  attacks  the  carbide  in  the  first  basket,  entering  the 
cartridge  through  the  gas  outlet.  Gas  is  at  once  generated,  passing 
throughout  the  system  and  being  held  in  check  only  by  the  closed 
burner  cocks  on  the  lighting  fixtures.  Pressure  is  at  once  generated 
of  sufficient  force  to  withhold  the  further  feeding  of  the  water, 
as  this  gas  pressure  acts  directly  on  the  water  column.  When 
this  gas  pressure  is  reduced  by  the  burning  of  the  lights  to  a  point 
below  the  weight  of  the  water  feed  column  then  water  feeds 
again,  more  gas  is  generated  and  the  operation  is  repeated. 

Q.  If  there  be  no  gas  in  the  storage  tank,  from  whence  is  the 
gas  first  obtained  with  which  to  control  the  water  feed  to  the  gas 
generator? 

A.  The  answer  to  the  previous  question  also  applies  to  this 
one.  The  gravity  colimin  pressure  insures  the  flow  of  water  to 
the  carbide  as  soon  as  the  water  is  turned  on,  whether  the  storage 
tank  is  filled  with  air  or  gas,  as  long  as  the  pressure  in  the  storage 
tank  is  below  that  of  the  water  column.  The  condition  described 
in  this  question  can  exist  only  when  the  system  is  first  installed 
in  a  car  before  generation  is  started  or  the  system  is  bled  to 
admit  of  repairs.  Under  this  condition  the  pressure  in  the  system 
is  always  below  that  of  the  water  column,  and  the  minute  the 
water  is  turned  on  it  flows  until  sufficient  gas  is  generated  to 
create  a  sufficient  pressure  to  stop  the  flow  of  the  water. 
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(^.  Wliat  becomes  of  the  residue  of  each  small  mass  of  carbldo 
us  it  is  acted  upon  in  succession? 

A.  The  residue  from  each  small  mass  of  carbide  remains  in 
the  basket  until  the  cartridge  is  opened  at  a  terminal  point  and 
the  baskets  removed  for  cleaning  and  refilling. 

Q.     What  is  a  scrubber,  and  what  is  its  purpose  f 

A.  The  scrubber  answers  a  twofold  purpose  in  that  it  removes 
from  the  gas  any  minute  particles  of  lime  that  might  otherwise 
4)ass  into  the  piping  system  and  clog  the  pipe  line.  It  also  removes 
the  moisture  from  the  gas  by  condensation,  preventing  the  moisture 
from  accumulating  in  the  pipe  line  in  the  form  of  frost  and 
retarding  the  flow  of  gas. 

Q.     How  does  a  scrubber  operate? 

A.  The  scrubber  contains  a  series  of  large  and  small  bafiOe 
plates  or  discs  placed  alternately  about  two  inches  apart.  The 
large  plates  have  a  two- inch  hole  in  the  center  and  are  of  the 
same  diameter  as  the  inside  of  the  scrubber.  The  small  plates  are 
solid  and  about  one  inch  smaller  m  diameter.  The  interspaces 
between  the  plates  for  about  one-third  of  the  length  of  the  scrubber 
are  filled  with  coke.  The  gas  enters  the  scrubber  at  one  end, 
passing  alternately  through  the  hole  in  the  large  plates  and  around 
the  edge  of  the  small  plates,  thus  coming  in  contact  with  the 
surface  of  all  the  plates  successively,  also  with  the  rough  surfacQ 
of  the  coke.  The  plates  being  of  a  lower  temperature  than  the 
gas^  the  moisture  in  the  gas  is  condensed.  The  rough  surface  of 
the  coke  removes  the  lime  particles  from  the  gas. 

Q.  When  substituting  a  charged  for  an  empty  tank,  why  does 
it  not  affect  the  burning  gas  and  why  does  none  escape? 

A.  When  substituting  a  charged  for  an  empty  cartridge  the 
lights  are  unaffected  because  the  generator  is  made  up  of  two 
units.  To  remove  an  empty  cartridge  the  gas  valve  connecting 
this  cartridge  to  the  generator  is  closed,  leaving  the  remaining 
unit  intact  and  in  operative  condition.  No  gas  can  escape,  because 
the  valves  on  the  generator  and  on  the  cartridge  are  closed  before 
the  gas  connection  between  the  cartridge  and  the  generator  is 
broken. 

Q.     Where  is  the  pressure  regulator  located? 

A.  The  ])ressure  regulator  is  located  underneath  the  car  between 
the  gas  receiving  tank  and  scrubber  and  the  pipe  line  leading  to 
the  lighting  fixtures. 

Q.     How  does  the  regulator  operate? 

A.  The  inflow  of  the  gas  opens  or  closes  the  inlet  valve  by 
means  of  a  leather  diaphragm  attached  to  the  valve  lever. 

Q.     What  is  meant  by  ** after  generation"? 

A.  After  generation  is  that  generation  that  takes  place  after 
the  water  feed  is  stopped  either  by  closing  the  water  feed  cock  or 
by  the  gas  pressure,  and  is  due  to  the  dampness  in  the  residue  in 
any  one  basket  coming  in  contact  with  the  unslaked  carbide  in 
that  ])articular  basket. 
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Q.  Where  is  the  outlet  to  the  water  feed  pipe  located  in  the 
generator! 

A.  The  outlet  to  the  water  feed  pipe  is  located  at  the  upper 
main  supply  valve  of  the  generator. 

Q.  What  prevents  too  fast  feeding  of  water  when  it  is  first 
turned  onf 

A.  The  back  pressure  of  the  gas  prevents  too  fast  feeding  of 
the  water  at  any  time.    The  water  inlet  is  5/16"  in  diameter. 

Q.  For  what  length  of  time  will  two  ordinary  generator  tanks 
or  cartridges  continue  to  furnish  gas  for  one  ordinarily  lighted  carl' 

A.  The  Adlake  generators  are  made  in  two  sizes.  The  large 
generator  has  two  cartridges  of  a  capacity  of  twenty-four  pounds 
of  carbide  each,  or  a  total  capacity  of  forty-eight  pounds  of 
carbide.  The  small  generator  has  two  cartridges  holding  twelve 
pounds  of  carbide  each,  or  a  total  of  twenty-four  pounds.  Under 
the  Adlake  system  of  generation  one  pound  of  carbide  yields  on 
the  average  4J/^  cu.  ft.  of  gas.  On  this  basis  the  large  generator 
has  a  gas  yield-  of  216  cu.  ft.  to  each  initial  charge  and  the  small 
generator  108  cu.  ft.  The  supply  of  gas  is  practically  unlimited, 
as  a  fresh  cartridge  can  be  applied  while  the  lights  are  burning, 
the  only  limit  being  the  ability  to  obtain  charged  cartridges.  As 
these  are  portable,  they  can  be  carried  on  the  car  or  shipped  from 
point  to  point  and  picked  up  as  needed.  A  standard  coach  is 
generally  equipped  with  from  fourteen  to  twenty  J^  cu.  ft. 
burners.  The  gas  consumption  would  be  from  7  to  10  cu.  ft.  per 
hour.  The  large  generator  would  supply  gas  with  an  initial 
charge  of  forty-eight  pounds  for  twenty-one  to  thirty  hours  contin- 
uous burning,  the  small  generator  with  an  initial  charge  of  twenty- 
four  pounds  fot  ten  to  fiften  hours  continuous  burning. 

Q.     What  is  the  size  of  an  ordinary  generator  tank  or  cartridge? 

A.  The  size  of  the  large  cartridge  is  13"x31^".  The  size  of 
the  small  cartridge  is  8i/^"x32  1/16". 

Q.  About  how  many  cubic  feet  of  gas  will  one  tank  or  cartridge 
generate  from  one  charging  of  carbide? 

A.  The  large  cartridge  holds  twenty-four  pounds  of  carbide, 
and  on  a  basis  of  4i/^  cu.  ft.  of  gas  per  pound  of  carbide  will  yield 
108  cu.  ft.  of  gas.  The  small  cartridge  will  yield  one-half  this 
quantity. 

ELECTRIC   LIGHTING   SYSTEMS. 
The  Axle  Light   System. 

Q.  How  are  cars  lighted  by  what  is  known  as  the  ^  *  axle-light ' ' 
system  of  electric  lighting? 

A.  By  means  of  a  complete  lighting  plant  for  each  oar,  which 
is  entirely  independent  of  all  other  equipment,  the  source  of  power 
for  generating  the  current  being  the  car  axle. 
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Q.  Is  the  apparatus  the  same  as  that  used  in  stationary  electric 
lighting  plants f 

A.  It  is  very  similar  to  such  plants  when  the  current  is  stored 
in  secondary  batteries. 

(^.     What  are  the  essential  parts  of  the  ''axle  light"  system f 

A.-  (1)  A  generator  for  producing  the  current;  (2)  batteries 
to  receive  and  store  the  current,  and  (3)  a  switchboEird  or  other 
automatic  device  for  rectifying  and  distributing  the  current;  a 
regulator  for  output  of  generator  current  and  lamp  voltage. 

Q.     Is  the  axle  a  source  of  regular  power? 

A.  No;  its  speed  of  rotation  varies  from  nothing  up  to  a  very 
high  sf>eed,  and  also  its  direction  is  reversed  whenever  the  car  runs 
in  an  opposite  direction. 

C^.  What  would  be  the  effect  upon  the  lights  if  the  electric 
current  were  furnished  to  the  lamps  direct  as  generated  by  the 
rotation  of  the  axle? 

A.  The  lights  would  vary  in  intensity  with  the  speed  of  the 
train,  and  when  the  train  stopped  they  would  go  entirely  out. 

Q.  How  is  this  variation  and  total  extinction  of  lights  pro- 
vided against  t 

A.  By  storage  batteries.  When  the  car  is  running  at  sufficient 
speed  the  current  generated  by  the  action  of  the  axle  continually 
cliarges  the  batteries. 

Q.     What  type  of  generator  (or  dynamo)  is  usedf 

A.  The  enclosed  type,  which,  while  placed  in  position  for  easy 
ins]>ection,  is  at  the  same  time  practically  dust-proof. 

y.  How  is  the  power  for  driving  the  generator  (or  dynamo) 
transmitted  from  the  axle? 

A.  By  means  of  a  j)ulley  fixed  on  the  car  axle  and  a  driving 
pulley  on  the  generator  shaft. 

Q.     IIow  is  the  connection  between  these  two  pulleys  made? 

A.  Sometimes  by  a  belt  connection,  but  more  often  by  a  friction 
arrangement,  whereby  the  pulley  which  originally  was  on  the  end 
of  the  generator  shaft  is  replaced  by  a  specially  constructed  friction 
pulley,  which  is  kept  in  contact  with  the  axle  pulley  by  means 
of  a  tension  rod. 

Note. — Friction  has  been  entirely  done  away  with.  Composition 
rubber  and  canvas  belt  is  used  entirely. 

Q.  What  governs  the  quantity  of  current  (or  voltage)  which 
may  be  generated? 

A.     The  speed  of  the  generator  (or  dynamo). 

Q.  Is  there  not  danger  of  charging  the  storage  batteries  at  a 
rate  exceeding  the  safe  limit? 

A.     Yes,  unless  regulated  by  some  means. 

Q.     How  is  the  voltage  to  the  batteries  regulated? 

A.  They  have  a  maximum  voltage  and  machine  is  built  to  work 
at  that  voltage,  but  in  the  Consolidated  "axle  light'*  system  the 
voltage  control  is  an  automatic  device,  which  varies  the  resistance 
in  the  field  circuit. 
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Q.  How  is  the  field  rheostat  handled  in  the  Consolidated  ' '  axle 
light''  system? 

A.  By  a  small  electric  motor,  with  worm,  wheel  and  ratchet 
mechanism  actuated  by  any  variation  of  the  generator  output  from 
normal. 

Q.     How  does  this  motor  operate? 

A.  It  is  connected  at  all  times  to  the  generator  and  therefore 
.  runs  only  when  the  train  is  running,  since  it  is  not  needed  at  other 
times. 

Q.  What  is  the  percentage  of  voltage  variation  when  thus  con- 
trolled by  this  motor? 

A.  If  the  apparatus  is  kept  in  adjustment  and  runs  as  intended 
the  voltage  variation  at  the  lamps  would  ordinarily  be  about  3  to  4 
per  cent. 

Q.  Is  ^  storage  battery  usually  employed  with  other  axle  sys- 
tems of  car  lighting? 

A.     Yes. 

Q.     Why? 

A.  To  provide  for  train  stops,  lay-overs  and  for  low  train 
speeds. 

Q.     What  is  the  usual  capacity  of  a  storage  battery? 

A.  In  the  Consolidated  ''axle  light'*  system  the  ordinary 
storage  battery  has  a  capacity  sufficient  to  supply  all  the  lights  on 
its  cars  for  a  period  of  ten  hours. 

Q.     Is  this  particular  battery  large  and  heavy? 

A.  No;  it  is  necessarily  very  reasonable  in  size  and  weight, 
because  with  the  close  control  of  voltage  it  is  impossible  to  make 
use  of  high  efficiency  lamp. 

Q.  How  do  the  lamps  ordinarily  used  in  the  Consolidated 
"axle  light"  system  compare  with  those  of  other  electric  lighting 
systems? 

A.  They  consume  2i/^  watts  as  against  4  or  5  watts  per  candle 
power. 

Q.  What  is  the  general  method  of  operation  of  the  Consolidated 
''axle  light"  system? 

A.  As  the  speed  of  a  train  accelerates,  the  generator,  which  is 
installed  upon  the  truck  and  belted  to  an  axle  pulley,  builds  up  its 
voltage  until  at  a  certain  speed  known  as  the  "critical"  speed 
(usually  12  to  15  miles  per  hour),  its  voltage  is  equal  to  that  of 
the  storage  battery,  with  which  up  to  this  point  it  has  not  been 
connected.  An  automatic  switch  now  closes  and  connects  the  gen- 
erator in  multiple  with  the  battery  and  lamps. 

Q.  What  effect  will  be  produced  by  a  further  increase  in  the 
speed  of  the  train  above  this  point? 

A.  It  has  the  effect  of  gradually  putting  a  load  upon  the 
machine,  resulting  in  its  generating  more  and  more  current,  which 
will  go  either  to  the  battery  or  the  lamps. 

Q.     How  is  the  increased  amount  of  current  regulated? 

A.    Between  the  generator  and  the  battery  and  the  lamps  is /a 
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solenoid  and  plunger  arrangement  through  which  the  generator 
current  has  to  flow,  and  this  actuates  an  automatic  regulator.  As 
the  generator  current  gets  stronger  and  stronger  the  solenoid  exerts 
more  and  more  pull  upon  its  plunger,  until  it  is  sufficient  to 
overcome  the  resistance  of  the  opposing  spring,  then  the  machine 
current  is  at  its  normal  value. 

Q.  If  the  speed  of  the  train  increases  beyond  this  point  what 
is  the  result! 

A.  Any  further  increase  of  speed  would  cause  the  spring  to 
be  overbalanced  and  would  throw  into  gear  the  ratchet  mechanism 
of  the  generator  field  rheostat  operated  by  the  small  electric 
motor,  which  would  immediately  restore  equilibrium. 

Q.     What  is  the  result  when  the  speed  of  the  train  reduces! 

A.  These  operations  take  place  in  a  reverse  order  until  when 
the  '' critical"  speed  has  been  passed  the  automatic  switch  opens 
and  disconnects  the  generator.  The  current  to  feed  the  liunps 
then  comes  only  from  the  battery. 

Q.  How  is  the  increase  in  voltage  due  to  the  charging  enrrent 
flowing  to  the  lamp  terminals  regulated! 

A.  In  all  electric  systems  where  a  battery  is  used  in  multiple 
with  the  generator  and  lamps  the  voltage  at  its  terminals  is  neces- 
sarily greater  when  charging  than  while  discharging.  To  provide 
for  this  the  regulator  is  so  arranged  that  the  moment  the  voltage 
of  the  battery  begins  to  rise,  due  to  charging  current  flowing, 
there  is  automatically  inserted  in  the  lamp  circuit  a  series  resist- 
ance to  compensate  for  the  increase  in  voltage.  The  variation  in 
voltage  at  the  lamps  can  only  be  detected  by  means  of  a  delicate 
volt-meter,  because  it  is  impossible  to  so  adjust  the  apparatus 
that  the  variation  in  voltage  at  the  lamps  themselves  is  entirely 
negligible. 

Q.  How  can  it  be  determined  what  amount  of  current  is 
required  for  the  lighting  service  each  day  when  charging  bat- 
teries! 

A.  The  average  number  of  ampere-hours  can  be  easily  deter- 
mined and  then  all  that  is  necessary  is  to  put  into  the  system  a 
certain  percentage  in  excess  of  what  is  used  each  24  hours. 

Q.  Why  is  it  necessary  to  put  in  any  amount  of  current  in 
excess  of  what  is  used  in  any  24-hour  period! 

A.  To  provide  for  losses  which  occur  in  the  transformaftion  of 
energy. 

Turbine  Method. 

Q.  Is  any  other  than  the  ''axle  light"  method  used  for  lighting 
railway  cars  by  electricity! 

A.     Yes;   the  turbine  method. 

Q.     What  kind  of  dynamo  is  used? 

A.  Sometimes  a  shunt  djTiamo,  and  in  the  '*De  Laval"  a 
compound  dynamo. 

Q.     Where  is  the  turbine  located? 

A.     Sometimes  on  the  locomotive,  sometimes  in  the  baggage  car. 
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Q.     How  is  the  turbine  operated? 

A.    By  steam. 

Q.     "Where  is  the  dynamo  located? 

A.  Sometimes  on  the  locomotive,  in  which  case  the  dynamo 
and  turbine  are  riveted  to  a  common  bedplate  in  such  a  manner 
as  not  to  interfere  with  the  vision  of  the  engineer,  but  frequently 
both  the  turbine  and  dynamo  are  installed  in  the  baggage  car. 

Q.  How  is  the  motive  power  of  the  turbine  transmitted  to 
the  dynamo  I 

A.  The  propelling  shaft  of  the  turbine  is  coupled  with  the 
dynamo. 

Q.     What  is  the  rate  of  revolution  of  the  turbine? 

A.  Turbines  of  20  and  30  horse  power  revolve  20,000  times  a 
minute. 

Q.     How  does  the  steam  enter  the  turbine? 

A.  Through  nozzles,  the  number  required  being  dependent  upon 
the  steam  pressure  and  the  horse  power  to  be  developed. 

Q.     How  is  the  speed  controlled  under  varying  loads? 

A.     By  a  governor  operating  on  the  steam  valve. 

Q.  How  is  the  heat  of  the  locomotive  boiler  prevented  from 
reaching  the  turbine  and  dynamo? 

A.  It  does  not  reach  them,  because  of  both  being  seated  on  a 
bedplate  isolated  from  the  boiler  by  small  blocks. 

Q.     In  what  manner  are  the  turbine  and  dynamo  protected? 

A.     They  are  enclosed  in  a  dust-proof  casing. 

Q.  In  what  manner  is  the  current  conducted  from  the  dynamo 
to  the  cars  in  a  train? 

A.  The  two  main  conductors  start  from  the  binding  posts  of 
the  dynamo  and  are  carried  throughout  the  whole  train  from  car 
to  car  by  means  of  plug  connections.  In  each  car  a  battery  is 
switched  in  parallel  with  the  mains  to  the  dynamo,  and  the  circuit 
feeding  the  lamps  is  also  connected  to  the  same  mains.  Before 
every  lamp  a  special  resistance  is  switched  in,  through  the  influence 
of  which  the  lamp  current  is  held  constant. 

Q.  When  the  turbine  and  dynamo  are  located  on  the  locomo- 
tive, how  does  the  engineer  set  the  dynamo  in  motion? 

A.  When  the  locomotive  is  coupled  to  a  train  the  whole  system 
of  lines  is  united  and  the  batteries  being  kept  charged  the  current 
circulates  when  they  are  switched  in.  When  the  switch  is  opened 
the  engineer  sets  the  dynamo  in  motion  so  as  to  generate  a  current 
which  nearly  equals  the  tension  in  the  line.  The  engineer  has  only 
to  inform  himself  of  the  tension  of  the  batteries,  and  then  cut  in 
the  djmamo  and  keep  the  voltage  at  68  volts.  Whenever  the  loco- 
motive is  about  to  be  uncoupled  from  the  train  he  throws  the  main 
switch  open  and  shuts  down  the  dynamo. 

Q.  When  the  turbine  and  dynamo  are  located  in  the  baggage 
car,  how  is  steam  admitted  to  the  turbine? 

A.  Through  a  hose  from  the  locomotive  and  sometimes  through 
a  reducing  valve  when  the  locomotive  steam  pressure  is  too  great. 


CHAPTEE   XII. 

SIGNALS. 

The  signals  of  carriers  on  land  and  water  are 
the  most  highly  developed  forms  of  communica- 
tion between  individuals  where  speech  is  impos- 
sible. Signaling  by  means  of  lights  and  flags  has 
been  used  in  maritime  commerce  for  himdreds  of 
years ;  and  on  railways  some  method  of  communi- 
cating between  track  and  train  has  been  employed 
ever  since  the  drop  of  the  hat,  or  pistol  shot, — or 
whatever  it  was, — started  the  first  locomotive  on 
its  first  journey. 

In  the  very  early  days  of  railroading  in  Great 
Britain,  and  even  in  the  United  States,  it  was 
customary  for  passengers  who  wanted  to  take  a 
train,  to  stop  it  at  any  point  by  walking  out  on 
to  the  track  and  standing  there  with  their  feet 
spread  apart  and  their  hands  raised  full  length 
above  their  heads,  and  facing  the  train. 

It  is  a  far  cry,  indeed,  from  the  primitive  sig- 
nals of  the  first  days  of  railroading  to  the  highly 
developed  and  complex  systems  and  methods  in 
use  at  the  present  time.  Signaling  facilities  now 
play  such  an  important  part  in  railroading  that 
they  are  absolutely  indispensable  in  a  good  many 
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places  and  for  the  handling  of  a  good  many 
kinds  x)f  traffic.  The  modem  railway  terminal 
station,  for  example,  could  not  be  built  or  main- 
tained were  it  not  for  the  marvelous  power  of 
signaling  and  interlocking  systems  to  increase 
track  capacity  and  permit  the  utmost  use  to  be 
made  of  every  foot  of  track  at  every  moment  of 
the  day.  Evidence  of  the  importance  of  signaling 
at  stations  in  large  cities  is  to  be  found  in  the 
number  ^nd  extent  of  the  colored  lights  which 
dot  the  station  grounds  and  tracks  in  a  bewilder- 
ing confusion  of  bright  colors.  The  colored  sig- 
nals, which  at  sundown  supplant  the  symbols  by 
which  communication  with  moving  trains  is  had 
durixig  the  day,  are  even  more  plainly  seen  at 
short  distances  against  the  background  of  night 
than  the  symbols  are  during  the  day. 

Along  with  the  marvelous  developments  which 
have  been  made  in  signaling  systems  and  methods, 
as  to  their  mechanical  structure  and  their  appli- 
cability to  operating  conditions,  there  has  come 
a  uniform  standardization.  The  old  idea  that  it 
was  necessary  for  each  road  to  be  original  in  the 
selection  of  its  signaling  appliances  has  given  way 
to  a  general  and  thorough  appreciation  of  the  fact 
that  standards  which  will  make  the  signals  on 
one  road  just  like  those  on  every  other  road,  inso- 
far as  local  conditions  and  circumstances  will  per- 
mit, are  more  conducive  to  safety. 

Safety  devices  in  the  beginning  were  very  sim- 
ple, and  such  materials  as  man  had  at  hand  or 
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could  manufacture  were  made  use  of.  The  mile 
post  and  the  sign  board  at  road  crossings  were 
among  the  first  fixed  signals,  the  former  marking 
the  termini  of  sections,  while  the  latter  warned 
the  public  and  train  men  alike. 

When  railways  were  first  opened  in  England 
no  signals  were  used.  Then,  as  a  precautionary 
measure,  pans  filled  with  fire  were  aflfixed  to  the 
front  of  the  engine  and  the  rear  of  the  train  at 
night.  One  of  the  earliest  station  signals  was 
a  board  which  was  swung  across  the  track,  like  a 
gate,  to  stop  the  train.  On  the  Stockton  &  Dar- 
lington Railway  (where  railway  carriage  was  in- 
augurated), a  lighted  candle  placed  in  the  window 
of  a  station  house  served  as  a  signal  for  the  en- 
gine driver  to  stop.  In  the  absence  of  a  light,  he 
took  it  for  granted  that  he  was  to  proceed  without 
stopping.  Flags  waved  bj^  hand  or  on  poles  were 
among  the  first  day  signals.  Red  or  white  lights 
hoisted  on  posts  were  among  the  first  night  sig- 
nals. The  disc  is  said  to  have  come  into  use  in 
the  year  1837.  It  was  placed  on  a  pole  about 
twelve  feet  high,  and  was  surmounted  by  a  lamp. 
If  the  light  was  red  and  the  disc  faced  the  ap- 
proaching train,  the  driver  stopped.  If  the  edge  of 
the  disc  was  toward  the  train  and  a  white  light 
showed  from  it  the  driver  went  on.  The  disc  signal 
gave  place  to  the  semaphore.  The  latter  indicated 
three  conditions:  *'all  right,**  *^ slacken  speed** 
and  ^* danger.**  Another  form  of  disc  signal  was 
invented,  made  of  metal.    It  consisted  of  a  round 
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piece  of  metal  balanced  on  its  edge  on  a  pole,  and 

was  worked  by  a  man  stand- 
ing on  the  ground.  One-half 
was  solid  and  painted  red; 
the  other  half  was  cut  away, 
leaving  a  thin  rim  of  metal. 
The  disc  had  a  double  mo- 
tion and  could  be  turned  by 
a  cord, fastened  in  a  groove 
around  the  edge,  or  twisted 
as  one  would  twist  a  coin  to  spin  it.  It  could 
be  made  to  assume  four  positions.  When 
turned  edgewise  to  the  driver,  it  meant  both  lines 
were  clear.  When  the  open  portion  was  down- 
ward and  turned  across  the  line,  both  lines  were 
blocked.  If  the  right  or  left-hand  disc  was  open, 
it  was  a  sign  that  the  corresponding  line  was  clear 
and  the  other  blocked.  The  plan  of  interlocking 
the  levers  by  which  signals  were  worked  was  de- 
vised later  on. 

An  early  signal  appliance  at  telegraph  stations 
consisted  of  a  cylinder  of  red  flannel,  about  eight- 
een inches  in  diameter  and  two  feet  in  height, 

distended  by  wire  rings  and  hung 
under  an  inverted  tin  pan,  at  a  point 
where  it  could  be  seen  by  approaching 
trains.  It  was  lifted  or  dropped  by  a 
rope  from  the  office,  as  occasion  re- 
quired. When  raised,  it  was  hid  in  the 
pan ;  when  down,  it  was  a  conspicuous 
red  object.  At  night  a  lantern  hanging 
inside  of  it  gave  a  red  light  when  the 
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balloon  was  down  and  a  white  light  when  it  was 
raisod. 

Tho  l)(»ll  ropo  or  cord,  one  of  the  most  important 
of  train  appliances,  was  first  introduced  in 
Ani(»ri(»a.  Tlu*  cord  ran  over  the  top  of  the  car3, 
and  was  wound  on  a  reel  at  the  rear  of  the  train, 

and  the  attendants  were  com- 
l)ollod  to  climb  to  the  top  of  the 
cars,  no  matter  how  fast  the  train 
was  running,  in  order  to  use  the 
cord  or  adjust  it  in  case  of  mis- 
hap. The  cord  was  afterward  run 
uuilcr  tlie  roof  of  the  cars,  one 
length  for  each  car,  the  whole 
being  coupled  together  by  an  in- 
genious contrivance  when  the 
train  was  nuido  up.  This  proved  a  comparatively 
easy  means,  though  an  imsatisfactory  one,  of 
oonuuunicating  between  the  trainmen  and  engineer. 
Tlien  came  the  air  signal,  which,  by  pulling  the 
conl,  gave  an  instantaneous  alarm  in  the  engine 
cab.  However,  for  fear  of  mishap,  the  bell  cord 
was  still  retained. 

One  of  the  signaling  devices  of  early  days  con- 
sisted of  a  white  ball  lowered  over  the  track,  by 
means  of  pulleys,  when  it  was  desired  to  stop  a 
train.  It  was  ojH^rated  from  the  ground  by  means 
of  a  cord. 

A  primitive  system,  more  or  less  used,  is  thus 
describtnl:  '"A  pole,  similar  to  those  now  in  use 
for  carrying  telegraph  lines  was  erected  at  each. 
station.    It  had  strips  of  woo^l  nailed  to  it  form- 
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ing  a  ladder.  The  agent  would  ascend  this  pole 
and  by  means  of  a  small  telescope  look  for  the 
expected  train,  or,  in  the  event  he  could  not  see  it, 
gather  information  in  regard  to  it  from  the  next 
station.  If  the  train  was  coming  he  showed  a  flag. 
If  there  was  an  accident  or  delay,  he  showed  a 

large  ball.  These  signals  could  be 
seen  by  the  waiting  passengers  and 
also  at  the  next  station.  Thus,  news 
of  the  train  was  telegraphed  to  those 
interested  in  its  movements.  In  other 
cases  a  signal  post  was  erected  com- 
manding a  good  view  of  the  line.  If 
the  track  was  clear  and  trains 
might  proceed,  a  white  light  over 
— '  a  red  light  indicated  the  fact. 
Flags  of*  similar  color  were  used 
during  the  day.  If  the  red  was 
placed  above  the  white,  the  train  was  required 
to  stop." 

The  regulations  of  a  New  Jersey  road  required 
the  forward  brakeman  to  ride  on  the  tender  while 
the  other  brakeman  was  expected  to  ride  on  the 
front  platform  of  the  rear  passenger  car,  each 
being  alert  to  give  or  receive  signals.  This  same 
company  required,  in  the  event  trains  did  not 
meet  at  stations  according  to  the  time  table,  that 
they  should  wait  thirty  minutes,  after  which  thej^ 
were  required  to  proceed  on  their  way  with  cau- 
tion, sending  a  man  ahead  at  curves  with  a 
red  flag  by  day  and  a  red  lantern  by  night. 
If  traffic  was  great  it  was  a  practice  with  some 
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companies  to  picket  the  line  with  flagmen  in  sight 
of  each  other.  They  were  supplied  with  flags  by 
day  and  lanterns  by  night.  They  signaled  the  ap- 
proach and  passage  of  trains  in  such  a  manner 
that  there  was  always  one  flagman  between  a 
train  and  the  train  preceding  it.  This  might  have 
been  called  a  primitive  block  system.  Such  a 
system  was  in  use  on  the  Panama  Railway  until 
several  years  after  the  United  States  government 
ac(iuired  the  railway  and  undertook  the  building 
of  the  canal. 

A  flag  made  of  metal,  representing  the  stars 
and  stripes,  carried  in  front  of  the  locomotive 
indicated  on  one  line  that  it  was  the  last  train 
going  in  that  direction  for  the  day.  Another 
device  carried  in  front  of  the  engine  for  conveying 

the  same  information  was  an 
egg-shaped  ball,  one-half  of  which 
was  painted  blue,  the  other  half 
white. 

As  appliances  became  more  ad- 
vanced, a  gate  signal  was  de- 
signed and  placed  at  the  intersec- 
tions of  crossings.  It  was  so  ar- 
ranged that  the  arm  would  swing 
over  either  track.  The  arm  was 
painted  white,  the  signal  red.  At  night  a  red  light 
was  placed  over  the  top  of  the  arm.  Another 
signal  on  the  same  railway  was  made  of  slats  of 
wood  so  arranged  that  they  were  reversible.  The 
slats  were  painted  red  on  one  side  and  white  on 
the  other,  and  were  manipulated  from  the  ground 


OPESATING  TBA1N8  275 

by  a  cord  or  rope.     Red  indicated  that  trains 
should  stop;  white  that  they  should  go  ahead. 

A  signal  at  one  time  in  quite  general  use  at 
railroad  crossings  consisted  of  a  mast  having  a 
cross  -  arm    pivoted 
in  such  a  manner  as 
to  assume  three  po- 
sitions ;  horizon- 
tal,  inclined  and  ver- 
tical; inclined  indi- 
cated stop  to  both 
roads  ;  horizontal 
meant  clear    for 
one  road ;  vertical,  clear  for  the  other.    At  night, 
a  red  light  hung  at  each  end  of  the  cross-arm  made 
the  various  positions  distinctly  visible.    The  signal 
^  was  so  placed  as  to  be  seen  at  a  great 
distance  by  approaching  trains. 

The  primitive  device  for  notifying 
brakemen  to  apply  brakes  was  for  the 
engineer  to  hoist  a  flag  on  the  tender. 
Before  the  whistle  was  used  engineers 
sometimes  gave  the  signal  of  danger 
by  raising  the  valve  stem  on  the  dome 
of  the  engine,  letting  the  steam  escape 
with  a  loud  hissing  noise.  When  the 
whistle  was  finally  introduced,  great 
diversity  existed  among  railroads  as 
to  the  meaning  of  the  different  signals  it  con- 
veyed. 

Much  more  could  be  written  on  the  history  of 
signals,  and  many  interesting  appliances  which 
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liave  long  since  come  into  use  and  been  discarded 
might  be  described.  Suffice  it  to  say,  however, 
that  very  few  of  the  old  devices  remain,  and  that 
the  few  that  are  in  use  are  rapidly  being  super- 
seded by  the  modern  semaphore  signal.  The 
semaphore  is  the  main  stay  of  signal  operation. 
Its  meanings  have  been  standardized,  and  its 
ways  of  working  and  applications  to  traffic  have 
been  made  the  subject  of  such  thorough  study 
that  its  importance  is  more  fully  appreciated  than 
ever  before. 


The  principal  purposes  for  which  railway  sig- 
nals are  required  are  to  safeguard  the  movements 
of  trains  and  expedite  their  running.  All  of  the 
signals  which  are  used-  for  these  purposes  on 
railways  may  be  divided  into  two  great  classes. 
The  first  class  comprises  the  signals  which  are 
not  *' fixed,"  i.  e.,  are  not  set  at  fixed  points  along 
tlie  right-of-way.  It  includes  torpedoes;  fusees; 
hand  signals  given  by  flagmen;  track  signals,  such 
as  flags  placed  on  each  side  of  a  point  at  which 
the  track  is  being  repaired;  signals  given  by  a 
flag  or  lantern  in  the  hands  of  employes ;  certain 
audible  signals,  and  signals  given  by  any  person 
waving  an  object  ^dolently,  at  a  point  on  or  near 
the  track,  which,  under  the  rules  of  all  railways, 
is  considered  a  signal  to  stop. 

Signals  given  by  flagmen  and  the  rules  govern- 
ing them  are  fundamental  in  train  operation. 
Flagmen  are  required  to  take  care  of  the  markers 
and  other  rear-end  train  signals.  They  must  put 
them  in  place  at  the  proper  time  and  see  that  they 
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are  properly  displayed.  Night  on  a  railway 
begins  at  sundown  and  does  not  end  until  after 
sunrise.  Usually  night  signals  are  required  to  be 
in  place  about  an  hour  before  sunset,  and  to  be  left 
in  place  a  short  time  after  sunrise.  The  flagmen 's 
duties  with  respect  to  signals  require  that  he 
must  put  up  flag  markers  in  the  morning  and  take 
them  down  and  put  the  tail  lanterns  in  their  places 
in  the  evening.  Some  roads  have  abolished  the 
use  of  flags  as  markers  and  depend  upon  the 
painted  sides  of  the  lamp  to  catch  the  eye  of  the 
station  man  or  operator,  whose  duty  it  is  to  see 
that  each  train  is  complete  by  making  sure  that 
it  carries  markers.  The  flagmen's  signal  equip- 
ment ordinarily  consists  of  a  red  flag,  a  red  lamp 
and  a  white  lamp,  a  number  of  fusees  and  torpe- 
does, and  a  box  of  waterproof  matches.  Some- 
times, signal  cases  in  which  his  signals  may  be  put 
are  also  provided. 

Station  agents  are  required  to  keep  on  hand 
signal  equipment,  which  usually  comprises  a  num- 
ber of  red  and  yellow  flags  and  lamps,  several 
white,  and  at  least  one  green  lamp,  and  a  number 
of  torpedoes.  They  are  also  required  to  have 
these  signals  always  ready  for  use  and  to  be 
prepared  to  display  danger  or  caution  signals  in 
both  directions  from  the  station  at  any  time  of 
the  day  or  night  when  it  is  necessary. 

Torpedoes  are  used  as  T<^arning  signals.  In 
case  a  train,  for  example,  has  been  compelled  to 
stop,  on  account,  perhaps,  of  defective  equipment, 
and  can  only  proceed  thereafter  at  slow  speed, 
the  flagman  will  leave  torpedoes  on  the  track  near 
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the  point  of  stopping  so  as  to  warn  a  following 
train  that  the  train  ahead  is  proceeding  slowly, 
and  to  look  out  for  it.  The  rules  require  that 
**when  a  train  stops  or  is  delayed  under  circum- 
stances in  which  it  may  be  overtaken  by  another 
train,  flagmen  must  go  back  immediately  with 
stop  signals  a  sufficient  distance  to  insure  full 
protection,  and  place  one  torpedo  on  the  rail.'* 
Usually  when  he  is  recalled  he  removes  this  tor- 
pedo, or,  in  special  cases,  places  another  one  some 
distance  from  it.  The  flagman  is  usually  required, 
also,  to  protect  trains  from  running  into  an 
obstruction  in  the  track.  The  torpedoes  are 
fastened  by  means  of  clamps  to  the  ball  of  the 
rail.  If  one  torpedo  is  placed  on  the  rail  the 
engineer  of  the  following  train  is  required  to 
come  to  a  stop  and  to  proceed  thereafter  cau- 
tiously, until  he  has  encountered  the  cause  of  the 
delay  or  obstruction,  or  until  he  has  received 
authority,  or  until  it  is  safe,  to  resume  his  normal 
rate  of  speed,  as  he  would,  for  instance,  if  the 
train  which  had  broken  down  had  been  able  to 
get  into  a  sidetrack  to  let  him  pass.  The  (iistance 
a  flagman  is  required  to  go  back  is  usually  about 
a  half  mile,  but  this  distance  may  be  greater  or 
less  than  a  half  mile  according  to  circumstances. 
Fusees  are  night  and  fog  signals,  and  are  em- 
ployed under  circumstances  similar  to  those  which 
require  the  use  of  torpedoes,  except  that  they  do 
not  need  to  be  fastened  to  a  rail,  and  thus,  on 
account  of  the  greater  facility  of  handling,  may 
be  used  when  the  train  is  only  delayed  and  does 
not  come  to  a  full  stop.    The  flagman  can  place 
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them  in  the  track  at  the  point  where  he  would  put 
a  torpedo,  or  he  may  strike  the  fusee  as  he  would 
a  match  and  hurl  it  from  the  back  end  of  the  train 
on  to  the  track.  Sometimes  it  will  stand  upright 
in  a  tie  or  in  the  ballast  —  a  sharpened  metal 
point  being  provided  for  this  purpose  —  but 
whether  it  does  this  or  not  it  will  burn  for  at  least 
five  minutes.  A  fusee  is  practically  inextinguish- 
able after  it  is  once .  lighted ;  wind,  rain,  snow, 
sleet,  and  all  other  ** powers  of  the  storm"  cannot 
extinguish  it  before  it  is  burned  out.  The  engineer 
of  a  following  train,  finding  a  fusee  burning  in  the 
track,  is  ordinarily  compelled  to  stop  and  wait 
until  the  fusee  burns  out  before  he  can  proceed. 
This  usually  requires  less  -than  five  minutes.  On 
some  roads,  however,  on  account  of  the  number 
of  trains  that  have  to  be  run,  and  the  delay  that 
would  be  caused  by  a  wait  of  such  length,  a  burn- 
ing fusee  is  considered  as  requiring  only  an  actual 
stop  without  a  period  of  waiting  thereafter.  This 
kind  of  stop  is  the  same  as  that  required  by  an 
automatic  signal,  as  will  be  shown  presently. 
On  some  roads,  on  track  which  is  equipped  with 
automatic  block  signals,  the  flagman  does  not  have 
to  go  back  past  the  point  where  he  can. see  the 
signal  and  can  be  sure  it  is  in  the  stop  position, 
if  the  train  he  is  protecting  is  more  than  a  half 
mile  from  the  signal.  Torpedoes  and  fusees  are 
used  to  supplement  the  hand  signals  which  flag- 
men are  required  to  give  to  following  trains. 
Occasionally,  in  order  to  avoid  delays,  a  flagman 
will  get  on  the  engine  of  the  following  train  which 
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he  has  warned  and  ride  in  to  the  end  of  his  run 
or  to  a  point  where  he  can  return  to  his  train. 

Flag  and  lantern  signals  and  hand  signals  are 
given  by  employes  and  other  persons  under  vari- 
ous conditions,  such  as  emergencies  which  require 
a  quick  stop,  or  in  connection  with  such  operations 
as  the  switching  movements  by  which  trains  are 
made  up  and  cars  are  sorted  in  yards,  and  at  ter- 
minals and  near  stations.  These  movements  are 
alwaj'^s  made  at  low-speed,  and  are  governed  by 
the  manipulation  of  the  arms  during  the  day  and 
by  lantern  signals  at  night.  Certain  predeter- 
mined meanings,  based  on  the  general  proposition 
that  a  movement  in  response  to  a  signal  given  by 
a  slow  motion  of  the  hand  or  lantern  should 
always  be  made  slowly,  are  given  to  various  move- 
ments of  the  arms  and  lanterns.  Quick  movements 
likewise  signify  that  there  is  necessity  for  a 
quicker  response  on  the  part  of  those  in  charge  of 
the  train. 

Among  the  audible  signals  which  are  not  fixed 
signals,  are  the  engine  whistles  and  the  engine 
bolls,  used  to  transmit  certain  messages  between 
the  train  crew  and  the  brakemen,  switchmen,  or 
stationmen  on  the  ground.  An  example  is  found 
in  the  two  short  blasts  of  the  whistle  which  mean 
that  a  signal  given  by  hand  or  lantern,  or  a  change 
in  the  aspect  or  appearance  of  any  signal  that  is 
not  a  fixed  signal,  is  understood  by  the  engineer  of 
the  train  intended  to  be  governed  by  it. 

Another  common  whistle  signal  is  used  when  a 
train,  approaching  an  interlocking,  finds  that  the 
signals  are  set  so  as  to  require  a  stop.    After  tie 
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stop  is  made,  if  the  engineman  sees  no  reason 
why  his  path  through  the  interlocking  plant  should 
be  blocked,  he  will  call  the  attention  of  the  lever- 
man  in  the  interlocking  tower  by  means  of  four 
short  blasts  on  his  whistle.  This  is  usually  effec- 
tive in  getting  permission  to  proceed.  Still  another 
whistle  signal  is  the  warning  signal  which  the 
engineer  sounds  on  the  approach  to  a  highway 
crossing.  This  warning  consists  of  two  long  and 
two  short  blasts  on  his  whistle.  There  is  usually 
a  whistling  post  on  each  side  of  such  crossings, 
but  these  posts  belong  to  the  other  great  class  of 
signals  —  fixed  signals. 

Fixed  signals,  used  on  railways,  comprise  all 
signals  which,  from  a  fixed  point  along  the  right- 
of-way,  instruct  or  inform  an  engineman  as  to 
something  in  connection  with  the  conduct  of  his 
train.  This  class  includes  semaphore  signals,  disc 
signals,  low  or  dwarf  signals,  smtch  targets,  slow 
signs,  stop  signs,  signals  used  at  stations  to  indi- 
cate that  there  are  passengers  waiting  to  take  the 
train,  whistling  posts,  flanger  signs,  and  all  other 
signs  or  signals  of  any  sort  which  have  a  fixed 
location  and  are  intended  to  restrict  or  control  the 
regular  movements  of  trains  on  account  of  a  con- 
dition existing  at,  or  a  certain  distance  from,  the 
fixed  signal. 

The  most  important  fixed  signal,  and  the  one 
which  has  been  the  means  of  accomplishing  the 
greatest  results  in  safeguarding  and  expediting 
train  movements,  is  the  semaphore.  But  the  kind 
of  fixed  signals,  which  are  greater  in  number  than 
any  other  kind,  is  that  one  which  includes  switch 
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targets.  These  signals  consist  of  plates  of  metal 
which  surmount  switchstands,  and  which,  by  the 
displaying  of  certain  shapes  and  colors  to  an 
approaching  engineman  are  made  to  indicate 
whether  or  not  their  respective  switches  are  open 
or  closed  for  the  passing  of  the  train  on  the  main 
line.  Some  switch  targets  display  a  shape  or  color 
broadside,  to  the  approaching  train  when  a  stop 
or  a  turnout  movement  is  required,  and  show  only 
the  edge  of  the  metal  plate  in  case  the 
switch  is  set  for  the  train  to  proceed.  The 
edge  is  practically  in\isible  at  a  distance. 
The  usual  arrangement  of  switch  targets  is  such 
that  a  red  surface  is  exposed  in  the  direc- 
tion of  an  approaching  train  when  the  switch 
is  open  for  a  movement  on  to  a  side  track  or  for 
a  divergence  from  the  main  line  at  a  junction.  And 
when  the  switch  is  set  for  proceeding  straight 
ahead  the  color  is  usually  white  or  green,  or,  on 
some  roads,  yellow.  The  shape  of  the  metal  plate 
on  the  target  is  usually  round,  but  many  targets 
display  a  surface  the  length  of  which  is  at  right 
angles  to  the  vertical  switchstand  when  the  switch 
is  open,  and  a  surface  the  length  of  which  is 
diagonal  to  the  vertical  switchstand  when  the 
switch  is  closed,  or  in  position  for  a  train  to  go 
straight  ahead.  Usually  the  same  indications  of 
the  position  of  the  switch  are  given  for  the  guid- 
ance of  an  engineman  approaching  it  from  the 
direction  of  the  divergence,  as  for  an  engineman 
to  whom  it  is  a  ^'facing  point*'  switch,  i.  e.,  one 
approaching  it  in  the  direction  to  be  diverged. 
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Whistling  signs  require  the  engineman  to  sound 
his  whistle  at  certain  points,  as  near  stations,  and, 
as  has  been  mentioned,  at  highway  crossings. 
Flanger  signs  require  him  to  raise  his  Sanger  to 
avoid  contact  with  any  part  of  the  track,  such  as 
planks  of  a  highway  crossing.  Other  fixed  signals 
call  for  various  other  acts  on  the  part  of  an  engine- 
man  as  required  by  local  conditions,  such,  for 
example,  as  a  flag  stop,  or  a  full  and  complete 
stop  on  the  approach  to  a  drawbridge,  or  a  stop  at 
a  grade  crossing  of  two  railway  lines.  These  fixed 
signals  do  not  give  information  with  respect  to 
the  condition  of  the  track  ahead,  that  is,  as  to 
whether  or  not  it  is  occupied  by  a  train  or  is  safe 
to  be  traversed  by  a  train,  but  confine  their  mes- 
sages to  commands  to  do  certain  things  which  are 
required  by  conditions  in  the  immediate  locality. 
The  sign  which  says,  **  reduce  speed  to  six  miles 
an  hour,"  which  is  sometimes  placed  at  the  limits 
of  a  city,  will  serve  to  illustrate  the  character  of 
the  information  conveyed  by  this  kind  of  fixed 
signals. 

The  semaphore  signal  consists  of  an  upright 
post,  usually  about  twenty-five  feet  high,  near  the 
upper  end  of  which  a  blade  about  five  feet  in 
length,  is  pivoted  at  one  of  its  ends.  The  sema- 
phore was  applied  to  railway  signaling  purposes 
in  1842  in  England  by  C.  H.  Gregory,  and  was 
selected  on  account  of  the  clearness  with  which 
the  various  positions  of  the  arm  with  reference 
to  the  upright  post  could  be  distinguished  at  a 
distance.  The  position  in  which  the  arm  can  be 
most  clearly  seen  is  that  one  in  which  it  makes  a 
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right  angle  with  the  upright  post,  and  accordingly 
this  position  of  the  arm  was  early  adopted  as  the 
signal  for  stop.  When  tlie  semaphore  was  first 
used  there  were  only  two  signals  to  l?e  given,,  these 
being  the  signals  *'to  proceed"  and  ''to  stop," 
the  stop  signal  being  shown  in  case  there  existed 
any  reason  for  not  proceeding,  and  being  thus  in 
the  nature  of  a  limitation  on  the  right  to  proceed. 
The  matter  of  certainty  was,  and  still  is,  con- 
sidered a  good  deal  more  important  in  the  dis- 
play of  the  stop  signal  than  in  the  display  of  the 
proceed  signal.  No  better  or  more  easily  dis- 
cernible stop  signal  than  the  horizontal  position 
of  the  semaphore  arm  has  been  developed,  so  that 
this  position  of  the  arm  has  grown  into  almost 
imiversal  use  to  signify  stop. 

It  is  plain  that  the  pivoted  semaphore  arm  may 
be  made  to  assume  a  number  of  different  positions 
with  reference  to  the  upright  post,  and  that  by 
means  of  these  positions  a  number  of  different 
messages  can  be  conveyed  to  an  approaching  train. 
Thus,  for  example,  when  a  semaphore  arm  is 
inclined  vertically,  i.  e.,  when  it  is  parallel  to  the 
post,  it  may  be  made  to  mean  one  thing,  aAd  when 
at  an  angle  of  less  than  ninety  degrees  to  the  post, 
it  may  mean  something  else.  As  a  matter  of  prac- 
tice when  a  semaphore  arm  is  in  the  vertical  posi- 
tion it  is  made  to  indicate  proceed,  and  when  it  is 
inclined  at  an  angle  of  less  than  ninety  degrees 
to  the  post  it  may  indicate  either  proceed  or  pro- 
ceed with  caution,  according  to  whether  two-posi- 
tion or  three-position  signaling  is  used. 
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The  American  Railway  Association  approves  of 
three  fundamental  signals,  which  are: 

1.  Stop ; 

2.  Proceed  with  caution; 

3.  Proceed ; 

and  two  supplemental  indications  to  be  used 
where  required,  which  are : 

4.  Proceed  at  slow  speed; 

5.  Proceed  at  medium  speed. 

This  association  also  says  as  follows:  **The 
fundamental  'proceed  with  caution'  may  be  used 
with  the  same  aspect  to  govern  any  cautionary 
movement,  for  example  when: 

a.  The  next  signal  is  *stop;' 

b.  The  next  signal  is  *  proceed  at  low  speed ; ' 

c.  The  next  signal  is  *  proceed  at  medium 
speed ; ' 

d.  A  train  is  in  the  block; 

e.  There  may  be  an  obstruction  ahead. ' ' 
Two-position  signaling  involves  the  use  of  two 

positions  of  the  semaphore  arm,  as  follows:  The 
arm  in  the  horizontal  position  indicates  stop,  and 
the  arm  inclined  at  sixty  or  seventy  degrees  below 
the  horizontal  indicates  proceed.  The  signals 
which  give  these  indications  are  made  with  square- 
end  blades.  Soon  after  signals  of  this  kind  were 
first  installed  it  became  evident  that  outlying 
signals  should  also  be  put  in  to  regulate  the 
approach  to  them.  A  signal  might  require  a  stop 
so  close  to  a  point  of  danger  that  if  the  engineer 
were  unable  to  stop  within  a  short  distance  he 
would  be  likely  to  have  an  accident.  So  signals  to 
enjoin   caution   upon   an   engineer   approaching 
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square-end  signals  were  installed,  and  are  now 
widely  used.  The  signals  placed  at  danger  points 
are  called  ''home"  signals,  and  any  signal  regu- 
lating the  approach  to  a  home  signal  is  called  a 
** distant"  signal.  To  distinguish  home  signals 
from  distant  signals  the  blades  of  the  latter  are 
made  with  a  forked  end.  But  distant  signals  occupy 
the  same  positions  as  home  signals,  i.  e.,  a  distant 
signal  arm  occupies  the  horizontal  position  for  one 
indication  and  the  position  inclined  at  sixty,  or 
seventy  degrees  below  the  horizontal  for  the  other 
indication.  But  unlike  the  home  signal  the  caution 
signal  does  not  indicate  stop  or  proceed.  When 
a  caution  arm  is  in  the  horizontal  position  it  indi- 
cates only  ''proceed  with  caution,"  and  when  it 
is  in  the  inclined  position  it  indicates  only  that 
there  is  no  need  for  proceeding  with  caution  inso- 
far as  the  home  signal  is  concerned. 

The  home  signal,  and  the  distant  signal  to  regu- 
late the  approach  to  it,  were  employed  at  inter- 
locking plants  for  many  years  before  they  were 
put  in  service  to  regulate  the  use  of  the  blocks 
comprised  in  the  automatic  block  system.  In  the 
latter  application,  however,  to  use  hojne  and  dis- 
tant signals  requires  two  signals  for  each  block. 
This  operates  to  make  the  expense  of  automatic 
signaling  much  larger  than  is  considered  neces- 
sary for  the  effective  protection  of  certain  kinds 
of  traflSc.  It  has  been  found,  however,  that  when 
the  blocks  are  short,  the  distant  signal  can  be  put 
on  the  next  home  signal  mast  back  of  the  home 
signal  which  it  governs,  and  thus  the  expense  of 
one  signal  mast,  and  its  placing  in  the  ground, 
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can  be  saved.  Thus  it  is  that  in  this  form  of 
signaling,  which  is  still  used  to  a  considerable 
extent,  there  are  two  arms  on  each  mast,  the  top 
arm  being  the  home  arm  and  governing  the  block 
immediately  ahead  of  the  signal,  and  the  bottom 
arm  being  the  distant  and  indicating  the  position 
in  which  the  engineman  may  expect  to  find  the 
next  top  arm  or  home  arm  in  advance. 

All  of  the  indications  that  are  conveyed  by  the 
two  arms  working  in  two  positions  and  mounted 
on  the  same  mast  can  be  given  just  as  well,  how- 
ever, by  one  arm  by  making  it  occupy  three  posi- 
tions, and  the  expense  of  one  arm  and  the  mechan- 
ism necessary  to  move  it  may  be  saved,  in  the  kind 
of  signaling  known  as  ^  *  three-position. "  Here 
the  arm  in  its  horizontal  position  still  indicates 
**stop,"  but  in  the  *' proceed"  position  it  is 
parallel  to  the  upright  mast  instead  of  being 
inclined  at  sixty  or  seventy  degrees  from  the 
horizontal.  The  indication  formerly  given  by  the 
distant  signal,  i.  e.,  the  indication  to  ''proceed 
with  caution,"  is  here  conveyed  by  the  arm  at 
forty-five  degrees  from  the  horizontal,  or  midway 
between  horizontal  and  vertical.  Three-position 
signaling  is  widely  used  and  is  supplanting  other 
kinds  of  signaling  on  roads  of  fast  and  heavy 
traffic. 

Automatic  block  signaling  began  to  be  installed 
about  1879.  But  it  had  not  been  in  use  very  long 
before  it  was  discovered  that  under  some  con- 
ditions the  semaphore  arixi  may  be  more  clearly 
discerned  when  it  is  inclined  above  the  horizontal 
to  indicate  ''proceed"  and  "proceed  with  cau- 
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tion"  than  when  it  is  inclined  below  the  horizontal. 
In  other  words,  there  are  many  situations  where 
the  upper  quadrant  indications,  i.  e.,  the  indica- 
tions given  by  the  arm  when  moving  in  the  upper 
part  of  a  vertical  circle,  can  be  more  easily  seen 
by  an  approaching  engineman.  The  discovery  of 
this  resulted  in  trial  installations  of  upper  quad- 
rant signals,  and  the  advantages  offered  by  the 
indications  proved  to  be  so  many  in  number,  and 
so  useful  in  operation,  that  upper-quadrant  signal- 
ing has  come  into  favor  very  rapidly,  and  is  now 
displacing  lower-quadrant  signaling  on  almost 
every  railway  in  the  country. 

In  England,  semaphore  arms  extend  to  the  left 
of  their  masts,  but  in  the  United  States,  the  signals 
are  usually  so  placed  with  reference  to  the  track, 
that  the  arm  extends  to  the  right  as  seen  by  an 
approaching  engineman.  The  movements  of  the 
semaphore  arm  for  tw^o-position  signaling  are, 
therefore,  usually  in  the  lower  right-hand  quad- 
rant, and  for  three-position  signaling  in  the  upper 
right-hand  quadrant.  There  are  cases,  however, 
as  in  deep  cuts  and  where  poles  along  the  right- 
of-way  are  thickly  set  or  closely  placed,  when 
signals  to  the  right  of  a  mast  cannot  be  seen 
clearly.  In  these  cases  indications  are  given  to 
the  left  of  the  mast,  and  usually  the  upper  left- 
hand  quadrant  is  employed. 

The  indications  of  semaphore  signals,  therefore, 
are  conveyed  by  positions  of  a  movable  arm 
attached  to  an  upright  post,  and  so  arranged  that 
the  arm  with  a  square-end  blade  indicates : 

''Stop" 
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when  extending  at  ri^ht  angles  to  the  right  of  the 
upright  post;  or  when  extending  at  right  angles 
to  the  left  of  the  upright  post ;  and 

** Proceed  with  caution" 
when  extending  at  forty-five  degrees  from  the 
vertical  in  the  lower  right-hand  quadrant ;  or  the 
upper  right-hand  quadrant;  or  the  upper  left- 
hand  quadrant;  or  the  lower  left-hand  quadrant; 
and 

'' Proceed'' 
when  extending  vertically  upward;  or  when  ex- 
tending vertically  downward. 

The  arm  of  the  distant  signal, —  the  arm  with 
a  forked  blade  —  indicates : 

** Proceed  with  caution" 
when  extending  at  right  angles  to  the  right  of  the 
upright  mast;  or  when  extending  at  right  angles 
to  the  left  of  the  upright  mast. 

The  semaphore  signal  is  used  to  give  indications 
under  three  conditions: 

First,  it  is  employed  to  govern  the  entrance  of 
a  train  into  a  block,  and  in  that  case  is  operated 
automatically  by  an  electric  mechanism; 

Second,  it  is  used  at  interlocking  plants,  and  is 
there  under  the  control  of  the  leverman,  whose 
duty  it  is  to  set  up  the  various  routes  through  the 
plant;  and 

Third,  it  is  used  at  or  near  stations  to  indicate 
to  an  approaching  engineman  whether  or  not  he  is 
to  stop  for  orders  or  may  proceed  straight  through 
without  stopping. 

With  the  possible  exception  of  switchstand  tar- 
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gets  there  are  now  in  use  more  semaphores  than 
any  otlier  kind  of  fixed  signals. 

Signals  given  by  colored  discs  have  been  em- 
ployed to  some  extent,  but  the  semaphore  is  so 
much  more  effective  as  a  medium  for,  conveying 
information  to  a  train  that  it  has  superseded 
discs  except  on  a  few  roads.  A  common  form  of 
disc  signal  comprises  a  disc  of  colored  material, 
such  as  silk  stretched  over  a  wire  frame,  or  a  thin 
sheet  of  metal,  suspended  from  an  electromagnet, 
the  whole  mechanism  being  fitted  inside  of  a  banjo- 
shaped  box  which  surmounts  the  upright  post. 
The  mechanism  is  so  arranged  that  when  the  mag- 
not  is  de-energized  the  disc  is  displayed  behind  a 
glass-covered  opening  in  the  front  of  the  box,  and, 
when  in  that  position  conveys  the  indication  to 
stop.  When  the  magnet  is  energized  the  disc  is 
pulled  away  from  behind  the  glass  and  a  back- 
ground of  a  different  color  from  the  disc  is  the 
moans  of  indicating  to  the  engineman  that  he  can 
proceed  without  restriction.  Other  discs,  some  of 
which  are  pivoted  as  on  a  vertical  diameter  and  so 
arranged  that  they  display  their  edge  toward  an 
approaching  train  when  there  is  no  reason  for 
stopping,  are  also  to  be  found  on  a  few  roads; 
but  their  use  is  not  general,  and  in  time  they  will 
be  supplanted  by  the  semaphore. 

A  form  of  fixed  signal,  which  is  used  ahnost 
altogether  at  drawbridges,  is  called  the  ** smash'' 
signal,  and  is  so  designed  that  if  an  engineman 
should  attempt  to  pass  it  when  it  is  swung  out 
over  the  track  he  would  ^reak  it  to  pieces,  and  by 
means  of  its  destruction  in  this  manner  would  be 
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informed  that  he  was  just  about  to  run  into  dis- 
aster. 

The  appearance  of  a  fixed  signal  when  it  is  in 
one  of  the  positions  which  have  been  adopted  as 
standard  for  conveying  indications  to  enginemen 
is  called  the  *  *  aspect ' '  of  the  signal.  The  informa- 
tion or  message  which  the  signal  is  intended  to 
convey  to  an  approaching  train  is  called  the  ' '  indi- 
cation'' of  that  signal.  To  illustrate — the  ''cau- 
tion" indication,  i.  e.,  the  signal  to  ''proceed 
with  caution,"  may,  as  has  been  shown,  be  given 
by  a  three-position  signal  in  four  different 
aspects ;  —  with^  the  arm  inclined  at  forty-five 
degrees  from  the  horizontal  in  any  of  the  four 
quadrants  in  the  vertical  circle  in  the  plane  of 
which  the  semaphore  arm  moves.  Again,  the 
"stop"  indication  in  the  case  of  the  semaphore 
signal  has  two  aspects :  —  the  horizontal  position 
to  the  left  of  the  upright  mast,  and  the  horizontal 
position  to  the  right  of  the  upright  mast. 

All  indications  which  are  required  to  be  given  to 
an  engineman  in  order  that  he  may  regulate  the 
movements  of  his  train  with  entire  safety  and 
with  the  maximum  of  economy,  are  pretty  well 
settled  upon  and  standardized.  The  reason  why 
there  are  so  many  of  theta  is  not  difficult  to  under- 
stand when  the  fact  is  appreciated  that  indications 
can  be  given  more  quickly  and  with  more  certainty 
of  being  understood  and  correctly  interpreted 
under  certain  conditions,  by  the  use  of  particular 
aspects  which  are  specially  suited  to  these  con- 
ditions. 
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Fixed  signals  have  another  classification  which 
has  to  do  with  the  importance  of  their  indications. 
This  classification  is  as  to  whether  they  are  **high 
signals"  or  **low  signals."  On  account  of  the 
comparative  ease  of  seeing  the  signals  at  a  height 
of  twenty-five  feet  or  more,  signals  at  this  height 
are  intended  to  govern  train  movements  made  at 
greater  si)eed  than  those  which  are  regulated  by 
signals  placed  closer  to  the  ground.  AU  signals 
which  are  above  the  height  of  a  car  or  engine  are 
considered  high  signals,  and  have  a  relation  to 
the  higher  speeds.  Signals  which  are  close  to  the 
ground,  below  the  height  of  high  signals,  are 
called  low  signals  and  govern  movements  at  lower 
speeds,  such  as  are  necessary  when  a  train  leaves 
the  main  track  for  a  siding  movement,  or  to  cross 
over  from  one  track  to  another,  or  when  a  train 
proceeds  into  or  out  of  a  terminal  or  through  an 
interlocking  plant.  A  common  form  of  low  signal 
is  in  the  shape  of  a  miniature  semaphore.  In  this 
form  it  is  called  a  dwarf  signal.  Dwarf  signals, 
and  in  fact  all  low  signals,  usually  indicate  nothing 
at  all  with  respect  to  which  track  a  train  is  to 
take  after  it  has  passed  the  crossover  or  turnout 
at  which  the  signal  is  placed.  It  is  sufficient  that 
the  signal  gives  the  right  to  proceed  at  low  speed. 
It  is  different  with  high  signals,  however,  and  in 
many  cases  not  only  is  the  indication  to  proceed 
conveyed  to  the  train  by  this  kind  of  signal,  but 
also  the  circumstances  governing  the  giving  of  this 
indication  are  so  set  forth  in  connection  with  the 
indication  itself  that  the  en^eman  is  informed 
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as  to  which  track  or  route  he  is  to  take  after  he 
passes  the  signal. 

All  indications  given  by  the  position  of  a  sema- 
phore arm  or  the  color  of  a  disk  are  clearly  dis- 
cernible in  daylight.  But  this  is  not  the  case  at 
night.  When  the  mantle  of  darkness  descends 
upon  the  activities  of  a  railway  system,  the  posi- 
tion of  an  arm  or  the  color  of  an  object  cannot  be 
distinguished,  and  something  else  must  be  sub- 
stituted for  them.  The  best  that  can  be  done  at 
this  time  of  day  is  to  revert  to  signaling  by  color 
rather  than  by  position.  Thus  it  is  that  colored 
lights  are  used  at  night  to  present  the  indications 
which  in  the  day  time  could  be  read  from  the 
positions  of  the  semaphore  arms  or  the  color  of 
the  disc.  The  colors  employed  for  the  night  indi- 
cations are  as  follows : 

Bed  for  *  *  stop ' ' ; 

Green  or  yellow  for  ** proceed  with  caution"; 
and 

White  or  green  for  *^  proceed. ' ' 

When  green  is  used  for  proceed  yellow  is  used 
for  caution,  and  when  green  is  used  for  caution, 
as  it  is  on  several  large  and  many  small  roads, 
white  is  used  for  proceed.  In  the  beginning  of 
signaling  the  white  light  was  used  universally  for 
proceed,  but  this  has  given  way  to  green  on  the 
majority  of  roads  on  account  of  the  fact  that  if  a 
red  glass  were  broken  out  from  in  front  of  a 
danger  signal  a  white  light  would  be  left  to  indi- 
cate proceed,  when  the  conditions  really  demand 
that  stop  be  indicated ;  and  also  on  account  of  the 
difficulty  of  distinguishing  between  white  signal 


294  OPE  BATING  TRAIN 8 

lights  and  white  lights  in  buildings  along  the  right- 
of-way.  Green  may  be  distinguished  with  much 
more  certainty  than  white,  though  not  quite  as  far 
away.  Where  green  is  used  for  clear,  if  a  white 
or  yellow  light  should  appear  when  conditions 
were  such  that  it  should  not  be  shown,  obedience 
to  its  indication  would  keep  the  engineer  on  the 
side  of  safety,  as  if  he  should  proceed  with  caution, 
as  required  by  the  white  or  yellow  light,  he  would 
not  run  much  risk  of  missing  the  cause  of  the 
danger  indication  which  the  white  light  might  have 
disy)laced  on  account  of  a  broken  red  glass.  Nor 
would  he  get  into  trouble  if  a  white  light  were 
showing  instead  of  a  proceed  signal,  as  it  would 
if  a  green  glass  were  broken  out. 

There  are  conditions  which  demand  that  signals 
be  given  by  color  during  both  night  and  day  at 
certain  points.  Such  cases,  however,  are  the- 
imusuaL  They  arise  in  connection  with  terminal 
and  station  signaling,  and  with  signaling-in  tun- 
n(*Is.  The  space  available  for  erecting  signals  in 
these  places  is  usually  very  meager.  In  fact  it 
would  not  often  be  possible  to  operate  semaphores 
in  the  small  space  provided.  In  view  of  this, 
signals  given  by  lights  are  employed.  Light  sig- 
nals of  this  kind  are  cheaper  than  semaphores, 
and,  largely  for  this  reason,  have  been  used  by  a 
number  of  electric  railways,  the  traffic  on  wMch 
requires  automatic  signaling  but  will  not  warrant 
the  installation  of  semaphores  and  their  more  ex- 
pensive operating  mechanisms. 

Having  examined  the  diflFerent  kinds  of  signals, 
the  next  subject  to  consider  is  how  the  signals 
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are  operated  in  connection  with  each  other  to 
form  the  great  chain  of  protection  which  night 
and  day  is  thrown  about  the  movements  of  thour 
sands  of  trains  on  thousands  of  miles  of  railway. 
Trains  are  safeguarded  to  some  extent  by  the 
rules  and  methods  of  operating.  One  way  in 
which  this  is  done  is  by  the  use  of  the  time  interval 
system.  This  is  strictly  a  method  of  operating, 
however,  and  cannot  be  considered  a  signaling 
system.  But  where  traffic  is  light  it  proves  effec- 
tive, although  not  always  safe,  in  getting  trains 
over  the  road.  The  time  interval  involves  the 
maintenance  of  an  interval  of  time  between  each 
two  trains  that  pass  in  the  same  direction,  and  the 
adjustment  of  ttie  time  of  running  of  each  train 
in  the  opposite  direction  so  that  certain  meeting 
or  passing  points  can  be  arranged.  Before  the 
telegraph  came  into  service  the  fixed  signals  at 

.  certain  points  along  the  line  were  kept  at 
*^ danger'^  for  a  specified  time  after  a  train  had 
passed  before  another  was  allowed  to  enter.  As 
traffic  increased  the  delay  and  confusion  incident 
to  this  method  led  to  the  introduction  of  the  tele- 
graph, which  immediately  became  an  important 
factor  in  railway  operation.  Now  the  time  inter- 
val wherever  used  requires  that  all  of  the  stations 
at  which  trains  may  stop  be  in  communication 
with  each  other.    This  communication  is  accom- 

,  plished  by  the  telegraph  and  telephone,  the  prac- 
tice of  dispatching  trains  by  telephone  having 
supplanted  the  use  of  the  telegraph  on  the  ma- 
jority of  railways. 


296  OPE  BATING  TBAIN8 

The  space  interval  principle,  which  is  the  prin- 
ciple of  all  eflfective  signaling,  requires  that  trains 
\)e  kept  a  certain  distance,  rather  than  a  certain 
length  of  time,  apart.  The  distance  is  governed 
by  the  conditions  of  traffic  on  a  particular  line. 
The  working  of  the  space  interval  system  is 
accomplished  by  dividing  the  road  up  into  sections 
or  blocks  and  allowing  only  one  train  at  a  time  in 
each  block. 

There  are  two  methods  of  operating  under  the 
space  interval  system.  One  is  called  **  absolute 
blocking,"  and  requires  that  under  no  conditions 
shall  more  than  one  train  occupy  the  same  block 
at  the  same  time.  This  is  usually  employed  in 
connection  with  passenger  traffic,  though  it  is 
sometimes  used  on  roads  where,  during  a  part 
of  the  day,  it  applies  to  both  passenger  and  freight 
traffic,  and  during  another  part  of  the  day  is  dis- 
placed by  the  other  method  of  working,  which  is 
known  as  ** permissive  blocking."  In  permissive 
blocking  one  train  may  follow  another  into  a  block, 
the  second  train  proceeding  under  a  caution  signal 
or  in  possession  of  a  caution  card  which  enjoins 
upon  the  engineman  the  utmost  care  to  avoid  run- 
ning into  the  train  ahead.  It  need  hardly  be  men- 
tioned that  permissive  blocking  applies  only  to 
following  trains. 

Space  interval  working  is  accomplished  either 
by  manual  or  automatic  signaling  systems.  There 
are  two  kinds  of  manual  block  systems.  These  are, 
(1)  the  simple  manual  block,  and  (2)  the  con- 
trolled manual  block. 
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between  the  time  interval  and  the  space  interval 
system  of  this  kind  is  that,  in  case  of  a  breakdown, 
at  a  point  between  two  stations,  the  engineer  of 
the  following  train  proceeding  on  the  time  interval 
system  often  does  not  become  aware  of  the  fact 
that  the  preceding  train  is  not  under  full  headway 
until  it  is  too  late  to  avoid  a  rear  end  collision. 
Under  the  space  interval  method  of  working,  how- 
ever, the  engineer  of  a  following  train  enters  an 
occupied  block  in  possession  of  a  caution  card, 
and  when  there  is  anv  other  train  in  the  block  and 
that  train  breaks  down,  the  operator  at  the  end 
of  tlie  block  toward  which  it  is  proceeding  has  a 
check  on  its  running  and  can  avoid  letting  the 
train  in  the  opposite  direction  into  the  block  until 
he  knows  that  it  has  passed  or  is  sure  that  it  has 
not  passed. 

Various  methods  of  reminding  operators  that 
they  have  orders  for  trains  and  that  trains  have 
entered  the  block  and  have  passed  out,  have  been 
devised.  These  take  the  form  of  attachments  to 
the  levers  by  means  of  w^hich  the  station  man  or 
operator  controls  the  positions  of  the  train  order 
signals  at  his  station,  and  of  electrical  devices  for 
inter-communication  between  adjacent  points  by 
means  of  which  pointers  and  electric  bells  may  be 
used  to  serve  as  reminders.  The  use  of  devices 
of  this  kind  has  led  to  the  amplification  of  the 
means  of  communicating  from  one  station  to 
another  into  a  system  whereby  one  operator  has 

an  actual  physical  check  upon  the  actions  of  the 

* 

other  operator. 


OPEEATING  TRAINS  299 

The  system  in  which  this  is  done  is  called  the 
^* controlled  manual  system."  It  provides  for 
two  electrically  operated  machines,  one  in  each 
station.  Connecting  wires  between  the  machines 
provide  that  the  operator  at  A,  for  example,  must 
make  certain  definite  movements  in  connection 
with  his  machine  before  B  can  operate  his  own 
machine.  Since  it  is  necessary  for  B  to  operate 
his  machine  in  order  to  throw  the  signal  at  his 
station  to  the  clear  position  and  let  a  train  pro- 
ceed into  the  block,  it  is  evident  that  he  cannot 
give  a  clear  signal  unless  both  himself  and  A 
know  what  he  is  doing.  Thus  A  has  a  check  on 
B,  and  B  has  a  check  on  A.  The  controlled  manual 
system  takes  two  forms,  t]ae  '*lock-and-block"  and 
the  '  *  staff. ' '  The  lock-and-block  in  turn  has  three 
forms.  These  are,  (1)  the  simple  communication 
between  adjacent  stations;  (2)  this  communica- 
tion and  electric  track  circuit  protection  for  part 
of  the  line  between  the  stations ;  and  (3)  this  com- 
munication with  complete  electric  track  circuit 
protection  for  all  of  the  line  between  the  two 
stations. 

The  track  circuit  is  the  most  important  adjunct 
to  signaling  which  has  been  invented,  and  is  the 
means  by  which  the  automatic  block  signal  system 
has  attained  a  stage  of  development  which  war- 
rants its  extensive  use.  The  track  circuit  is  an 
electric  -circuit  which  uses  the  rails  of  the  track 
for  part  of  its  path.  The  rails  are  divided  up  into 
sections  which  are  insulated  from  each  other  by 
what  are  called  insulated  rail  joints.  These  joints 
prevent  the  leakage  of  current  from  one  track 


t 


1 


fMrr  jfj  Urnjrth,  an^l  all  the  rails  withiTi  ^'^■'*''  ^  --i^  >-i- 
ar<r  \jfiUfU'A  tojrf.-tlior  so  as  to  form  »»«  r -nt:."*^  i^J^^ 
':orjn'r/;tion  of  If.ss  resistance  than  wonM  iw  A  aui  -^-    - 
hy  th^r  parts  of  an  ordinary  rail  joini.  ^»-  «-  '""l^ 
ifj^  ih  a^r^rornplirilifd  liv  drilling  small  i-  J«^3o^  ■-'-** 
rail  at  ^ra^rli  nirje  of  each  joint  and  wea.  i* ^-^^  '*^" 
of  th^rr-^r  hoUrs  tlif  ond  of  a  wire  wlneii  tfow^  ^ 
^rfjd  it  w^fd^frd  in  thf?  next  rail.  .?h?c  ^^  -^ 

At  orj*r  ffnd  of  faoh  section  tlien  isoldR'**^" 
hatt'rr>';  and  at  the  other  end  ih<x*iifl*^ 
v/hich  h,  an  instrument  for  re|iua'ai\|issH  *' 
f'Mii  tb^;  ^fffects  of  an  interrnptiux*  y  ini*-* 
^:ijit.  ;^Bdi 

In  thff  normal  condition  of  thc-^jj^gjifts 
t'U'j'Xr'ui  current  starts  from  tlk-  ]-yi^^l0i^- 
througli  a  connecting  wire  to  r^v     ^^i- 
throu^rh  the  rail  to  the  other  f'-'^  ;f  v 
At  thift  point  it  leaves  the  raiHP*     j 
a  connecting  wire  which  is  fasv^^^^jj^^u^^pa^t:  *'"^ 
goch  through  the  relay,  a  ■■■™'^  -^ 

connecting  wire,  to  the  oi 


T-t* 


OPERATING  TRAINS  301 

than  one  track  section  in  the  block),  will  remain 
in  its  clear  position.  If,  however,  a  train  enters 
the  section  the  electric  current  finds  a  shorter  path 
from  one  ^'ail  to  the  other  than  through  the  con- 
necting wires  and  the  relay.  This  path  lies 
through  the  wheels  and  axles  under  the  cars  in  the 
train.  The  current  in  taking  this  shorter  path  de- 
energizes  the  relay  and  allows  it  to  release  the 
circuits  which  have  been  holding  the  signal  in  the 
clear  position  at  the  block  entrance,  and  this  signal 
immediately  assumes  the  stop  position,  indicating 
to  a  following  —  or  opposing  train  if  there  is  but 
one  track  —  that  the  block  is  occupied.  It  is  a 
principle  of  signal  systems  and  mechanisms  that 
they  are  built  so  that  any  failures  will  be  *  *  on  the 
side  of  safety.'*  Thus  a  break  in  a  rail  which  is 
part  of  a  track  circuit  mil  have  the  same  effect  on 
the  relay  as  a  train  in  the  block,  i.  e.,  it  will  inter- 
rupt the  flow  of  current  through  the  relay  and 
cause  the  signals  at  the  ends  of  the  block  to 
assume  the  stop  position.  Wet  track,  cinder  bal- 
last, or  an  open  switch  will  do  the  same  thing. 

In  the  form  of  controlled  manual  signaling 
which  has  the  track  circuit  for  part  of  the  dis- 
tance between  stations, —  the  second  form  of  lock- 
and-block  previously  mentioned, —  the  track  cir- 
cuit is  placed  near  the  stations  at  each  end  of  each 
block,  and  electric  locking  arrangements  are  used 
to  provide  that  when  a  train  has  passed  A,  for 
example,  going  toward  B,  the  action  of  the  wheels 
and  axles  on  the  track  circuit  will  lock  up  B's 
instruments  as  well  as  A's  until  after  the  train 
has  passed  over  the  track  circuit  at  B's  station. 
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inches  long  and  weighing  one  or  two  pounds. 
There  are  two  machines  at  each  station,  to  govern 
movements  in  each  direction.  Thus,  if  there  were 
a  staff  machine  at  A  to  govern  movements  between 
A  and  B  there  would  be  two  machines  at  B,  one 
corresponding  to  the  one  at  A  and  the  other  oper- 
ating in  conjunction  with  the  machine  at  C.  Each 
macliine  contains  a  number  of  staffs,  and  each 
pair  of  machines,  as,  for  example,  the  pair  oper- 
ating between  A  and  B,  and  the  pair  operating 
between  B  and  C,  is  so  interconnected  that  the 
operators  at  two  stations  must  co-operate  in  the 
performance  of  certain  acts  before  a  staff  can 
be  taken  out  of  either  machine.  After  a  staff  has 
been  removed  it  is  impossible  to  take  out  another 
from  either  of  the  two  connected  machines  until 
the  first  staff  has  been  put  back  into  either  ma- 
cliine. An  engineer  proceeding  toward  B  would 
ask  for  a  staff  at  A.  A  and  B  would  co-operate 
to  remove  one  staff  from  A's  machine.  A  would 
give  this  staff  to  the  engineer,  and  he  would  then 
proceed  toward  B ;  but  until  he  had  arrived  at  B 
and  his  staff  had  been  deposited  in  B's  machine 
neither  A  nor  B,  nor  both  working  together,  could 
get  a  staff  out  of  either  machine.  The  engineman, 
after  giving  up  the  staff  he  received  from  A, 
would  then  receive  another  staff  from  B,  which 
would  be  authority  for  his  movement  from  B  to  C, 
and  while  he  was  in  possession  of  that  staff  from 
B  's  machine  neither  B  nor  C  could  remove  a  staff 
from  either  of  their  connected  machines.  Arriving  - 
at  C  the  engineer  would  get  another  staff  to  take  1 
liim  to  D,  and  so  on  to  the  end  of  his  journey.  * 
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Meanwhile  a  train  going  in  the  opposite  direction 
may  have  been  waiting  at  C  for  the  arrival  of  the 
train  from  B.  As  soon  then  as  the  first  train  has 
proceeded  toward  D,  C  and  B  co-operate  to  enable 
C  to  withdraw  a  staff,  which  he  does,  and  this 
staff,  after  C  gives  it  to  the  engineer  of  the  wait- 
ing train,  permits  him  to  proceed  toward  B. 

Means  are  sometimes  provided  in  connection 
with  the  staff  system  so  that  an  engineer  does  not 
have  to  stop  his  train  in  order  to  pick  up  a  staff. 
In  case  such  means  were  provided  at  station  B, 
for  example,  a  device  resembling,  somewhat,  a 
mail  crane  in  its  general  appearance  and  method 
of  operation,  would  receive  at  B,  the  staff  which 
the  engineer  of  the  last  mentioned  train  had 
picked  up  at  C,  and  at  the  same  time  give  the 
engineer  the  staff  which  would  vest  him  with 
authority  to  proceed  from  B  toward  A, —  this 
without  a  stop  at  B,  and  probably  with  even  no 
reduction  in  the  speed  of  the  train. 

Under  some  arrangements  of  the  staff  system 
means  are  provided  whereby  the  engineer  at  the 
head  of  the  train  and  the  conductor  and  brakeman 
on  the  last  car  may  each  be  given  half  of  the  staff. 
This  is  to  insure  that  the  train  has  not  broken 
in  two  and  left  one  or  more  cars  standing 
between  the  stations,  on  track  on  which  complete 
track  circuit  protection  is  not  provided.  This 
method  of  working  is  employed  largely  for  move- 
ments through  tunnels.  If  no  such  precautions 
were  taken,  and  a  few  cars  should  break  from  a 
, train  and  be  left  standing  in  the  tunnel,  the 
engineer  might,  in  the  absence  of  the  proper  watch- 
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fulness  on  the  part  of  the  operator  and  the  proi)er 
care  on  liis  own  part,  have  his  staflf  put  back  into 
the  machine  at  X,  the  outgoing  end  of  the  tunnel, 
get  another  and  go  ahead,  in  which  ease  an  oppos- 
ing train  entering  the  tunnel  from  the  same  end, 
X,  could  pick  up  its  staff,  and  then  have  authority 
to  proceed  into  disaster  in  the  tunnel.  The  staff 
system  is  also  employed  to  control  movements 
over  drawbridges,  especially  those  where  double- 
track  roads  operate  only  a  single  track  over  a 
bridge.  Insofar  as  the  machinery  of  the  staff 
system  is  concerned  it  is  practically  infallible, 
and  the  engineer  who  has  possession  of  a  staff 
has  about  as  much  assurance  as  human  ingenuity 
can  give  him  that  his  train  is  the  sole  occupant 
of  the  track  section  upon  which  it  is  running: 
The  ])roper  inspection  by  station  operators  as  to 
w^hetlier  or  not  each  train  that  passes  carries 
proper  markers  makes  this  form  of  operating 
about  as  safe  as  can  be  devised. 

The  form  of  space  interval  working  which  has 
been  found  the  most  generally  satisfactory  and 
which  offers  the  most  advantages  for  protecting 
traffic  is  the  automatic  block  system.  This  system 
requires  the  installation  of  continuous  track  cir- 
cuits tliroughout  the  entire  length  of  the  track 
to  be  protected.  Each  block  has  a  signal  at  its 
entrance  end.  On  double  track  these  signals 
govern  movements  in  one  direction  only  on  each 
track,  and  on  single  track  there  are  signals  for 
each  direction.  Each  signal  is  operated  by  an 
electric  mechanism,  which  automatically  pulls  the 
signal  to  the  clear  position  when  there  are  no 
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train  wheels  in  the  track  section,  and  automat- 
ically releases  the  signal,  permitting  it  to  return 
to  the  stop  position,  as  soon  as  train  wheels  enter 
the  section,  or  when  there  is  anything  wrong  with 
the  track  circuit,  such  as  a  broken  rail  or  a  wash- 
out, or  anything  else  which  would  destroy  the 
integrity  of  the  circuit. 

Automatic  block  signals  are  placed,  on  the 
average,  about  one  mile  apart  on  lines  of  track 
between  stations.  Inasmuch  as  they  do  not 
require  to  be  worked  by  hand,  being  automatic 
in  their  operation,  they  can  be  out  of  sight  of  the 
operators  at  stations  and  still  be  depended  upon 
to  give  the  proper  indication  as  to  the  condition 
of  the  block.  They  are  thoroughly  inspected  at 
short  intervals  by  men  who  are  employed  espe- 
cially for  that  purpose,  and  repairs  are  made  in 
the  shortest  possible  time  after  trouble  is 
reported. 

The  working  of  the  automatic  block  signal  sys- 
tem is  such  that  when  a  train  enters  the  block  the 
signal  at  the  entrance  to  the  block  immediately 
assumes  the  stop  position.  When  three-position 
signaling  is  used,  the  next  signal  behind  the  one  at 
the  entrance  to  the  block  assumes  the  caution  posi- 
tion, in  which  it  is  inclined  at  forty-five  degrees 
from  the  horizontal.  And  if  two-position  signal- 
ing is  employed,  the  distant  signal  behind  the  sig- 
nal at  the  entrance  to  the  block  also  assumes  the 
caution  position,  but  in  this  case  it  is  a  forked 
blade  and  is  at  ninety  degrees  to  the  upright  mast. 
Thus  the  following  train  always  has  two  signals 
between  it  and  the  train  ahead. 
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Under  some  conditions  distant  indications  are 
dispensed  with,  and  a  system  of  overlaps  is  used, 
which  maintains  two  stop  indications  between 
the  preceding  and  a  following  train.  This  over- 
lap provides  that  the  signal  at  the  ehtrance  to  a 
block  remains  at  stop  as  long  as  a  train  occupies 
the  block  and  until  that  train  has  completely 
passed  a  point  usually  about  half-way  through 
the  next  block.  This  method  of  signaling,  if  gen- 
erally used,  however,  would  keep  trains  much 
further  apart  than  is  necessary,  except  in  certain 
congested  situations,  unless  the  blocks  were  very 
short.  In  this  event  the  cost  would  be  needlessly 
high.  For  this  reason  its  utility  is  confined  to 
parts  of  roads  where  traflSc  of  special  kinds  has 
to  be  handled  under  severe  conditions. 

All  kinds  of  semaphore  signals,  except  those 
working  in  connection  with  the  automatic  block 
system,  are  operated  by  hand,  and  thus  are  under 
the  immediate  control  of  some  human  agent.  Any 
signal  so  controlled  may  mean^  when  in  the  stop 
position,  that  there  is  some  verbal  or  written 
communication  to  be  interchanged  between  the 
oi:)erator  or  station  attendant  and  the  train  crew. 
For  this  reason  all  of  the  signals,  except  auto- 
matic block  signals,  mean,  when  in  their  stop  posi- 
tion, that  the  train  must  stop  and  stay  until  it  is 
authorized  to  proceed — until  the  restriction  which 
the  stop  signal  has  placed  upon  its  movements  has 
been  removed.  A  train  approaches  a  station,  the 
engineer  sees  a  train  order  signal  at  stop,  and  he 
brings  his  train  to  a  stop.  After  the  orders  have 
been  delivered,  and  the  message  conveyed,  the 
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signal  is  cleared  by  the  operator  and  the  train 
can  then  proceed.  But  with  the  automatic  block 
signals  the  case  is  different.  Set  as  they  are  at 
intervals  along  the  track,  far  from  stations,  and 
out  of  sight  of  the  places  of  work  of  the  human 
agents  who  control  the  manually  operated  signals, 
the  automatics  could  not  well  mean  the  same  thing 
that  manually  controlled  signals  mean.  If  an 
engineer  were  to  stop  at  an  automatic  signal  which 
was  in  the  stop  position,  and  then  wait  at  that 
signal  until  the  restriction  was  removed  and  the 
signal  indicated  that  he  was  again  to  proceed,  he 
might  never  be  given  that  necessary  authority, 
as  the  signal  might  be  out  of  order  and  unable 
to  be  cleared  until  repaired.  For  in  automatic 
signaling  the  ^'on-the-side-of -safety'*  principle  of 
the  track  circuit  is  stiH  further  carried  out  in 
that  when  there  is  anything  wrong  with  any  part 
of  the  system  upon  which  the  signals  depend  for 
their  operation,  they  assume  the  stop  position 
and  stay  there  until  the  trouble  is  remedied.  The 
engineer,  seeing  an  automatic  signal  at  stop, 
therefore  has  no  means  of  knowing  from  that 
signal  whether  it  is  in  that  position  because  there 
is  a  train  in  the  block  ahead  or  because  there  is 
something  wrong  with  the  track  circuit  or  the 
mechanism  of  the  signal.  A  wire  may  have  broken 
in  the  pole  line  along  the  track,  a  section  man 
may  have  torn  some  bond  wires  loose  from  one 
of  the  rails,  or  something  else  may  have  inter- 
rupted the  electric  circuit  suflSciently  to  de-ener- 
gize the  relay  and  allow  the  automatic  signal  to 
go   to   stop.     So  it  would  be  impracticable  to 
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rti\\\\ri'  i\u  tuy^MU'.man  to  stop  and  wait  at  an  auto- 
riijifi/'  v'.i|rri;i|  in  thf?  stop  position  until  that  signal 
rli'jir/'H  ii|;.  Ttu*  stop  indication  of  the  automatic 
Mi^/nnl,  llii'iw'fon',  is  interpreted  to  mean  **stop 
iitifl  proci'i'd,"  i.  (».,  bring  your  train  to  a  full  stop 
iiiifl  llipii,  iil'lrr  wailing  an  interval  of  time,  pro- 
i'immI  willi  ninlinn,  pn»parod  to  stop  short  of  any 
oliMlnt<*lion  in  tlx'  hlork.  On  double  track,  then, 
iin  i>n»vitHMM'.  (Mirounloring  an  automatic  signal  at 
Ml(M^  brings  his  train  to  a  full  stop  and  then  pro- 
immmIs  iS'Mitiously  through  tho  block,  prepared  to 
^\\\\\  \\\  Www  to  avoid  colliding  with  a  train  in  the 
hlo*»K  \\\\y\  i\\  tho  s;nuo  tinio  going  so  slowly  that 
\w  woul.l  luM  Iv  likolv  to  havo  an  accident  if  there 
\\«Mv  a  hvokou  vail  in  tho  track  over  which  he  is 
)M\^N^o^un.j;.  As  soon  as  ho  ''picks  up""*  the  signal 
>:-o\ oiv.'.v.n:  \\w  v.o\t  buvk  in  advance  he  can 
r.:,  ro;iso  s'.Nw^.  ii"  vV.a*  sioial  i<  in  the  eJear  poai- 
i;o:  .  ;iv..;  v.'V.-.v.v  !:;s  v.oiT.-ia".  ra;.f»  of  speed-  If  it  is 
\r.  /  .  V';."'.  '.Mv.iior..  however,  "ho  nmsi  make  an- 
ot  \  :  v.'V  '•^•-  '■'«'-  ^c>i»T.  y»T0Cieed  cairtionshr, 

:'  \-  ;>.       '.    ^x:  ^'!.\'k.   ».V.  sincK'  track,  "bowev-er, 
.^\      viv  v.-   '..  Iv  4:*:\'>.:i':  ".r.  iiai^inx:  an  fixrT.amal3C 

«  ■  ^ 

N'.^.'v  ^.>.'':    .V'  >;.'■...  3i>  hovi  The  siima]  m&v  liaT<e 

N;v^^  '    .'»?:   :^^»>.;nM    1^    ar.  opposinir  trun 

.v^^-   ';>•>:•     '  .11.     Thiv  rrnn.  has  entered  the 

^^■.^■i.  •  .»-M..    ;m,.  ini.-i:^:  >■  cw^tr.  sicnal  and  is 

v*^^   ^.v      '  •*:^   >    ■'    IV    .I'uiiiMitior.  o:  :spfted.    It 

1  .^■.  .     '^    -.-vv.  V     ■:v^";^!,>-.    '[or.  hm.  to  iTixi^  and 

^   •  ■    '^    ■  ■     ?■".•■•'  '^'5.  y'^r^^ai'Tst .  ov-et  though  he 

^    •        "^    *^    '•.     .-.•    >-^>^!     h:  uits'hT  not  lie  able 

•■■"V-  :■. ■ : .-.v. V.  V     %    ;»v    TTaiT:  mniiur  in 

-      •  ■  -v  -:    V   r^.-^Tnt  to  a -sKtc^.  and 
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there  would  be  a  head-on  collision.  Accordingly, 
the  rule  on  single  track  is  that  an  engineer  must 
bring  his  train  to  a  full  stop  at  an  automatic  block 
signal  -  indicating  stop  and  must  then  send  out  a 
flagman  to  precede  him  through  the  block. 
Usually  the  rule  requires  that  he  wait  five 
or  ten  minutes  and  then  follow  the  flagman.  This 
gives  the  flagman  time  to  get  far  enough  ahead 
so  that  he  can  stop  an  opposing  train  short  of  a 
collision,  even  though  it  should  be  going  at  a  good 
rate  of  speed. 

Ther^  are  two  systems  of  automatic  block 
signaling  with  which  engineers  and  trainmen  have 
to  become  acquainted.  These  are  the  system  in 
which  the  signals  stand  normally  in  the  stop  posi- 
tion, in  which  they  are  known  as  *' normal  danger*' 
signals,  and  the  system  in  which  they  stand  nor- 
mally in  the  clear  position,  in  which  they  are 
known  as  * '  normal  clear. ' ' 

In  the  normal  danger  system  the  signals  are 
always  in  the  stop  position  and  will  not  assume 
the  clear  position  except  upon  the  approach  of  a 
train  to  an  unoccupied  block  section.  In  this 
system  a  preliminary,  or  clearing,  track  section 
three  thousand  feet  or  more  in  length  is  provided 
ahead  of  the  signal  at  the  entrance  to  the  block. 
The  entrance  of  a  train  into  this  preliminary  or 
clearing  section  operates  on  the  relay  to  de-ener- 
gize it,  and  this  acts  in  such  a  manner  that  the 
signal  is  pulled  to  the  clear  position,  so  that  the 
engineer  can  see  it  move  from  a  point  far  enough 
away  so  that  he  does  not  have  to  stop  and  wait 
for  it  to  move.    As  soon  as  he  passes  the  signal 
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it  immediately  goes  to  the  stop  position,  and  it 
will  stay  there  mitil  the  block  which  it  governs 
is  clear  and  another  train  approaches  the  entrance 
to  the  clearing  section. 

In  the  normal  clear  system,  however,  each  signal 
stands  normally  at  clear.  It  assumes  the  stop 
position  when  there  is  a  train  in  the  block  which 
it  governs,  but  as  soon  as  the  train  has  passed 
out  of  the  block  the  signal  governing  the  entrance 
to  that  block  immediately  assumes  the  clear 
position. 

There  are  certain  advantages  claimed  for  each 
of  these  systems.  In  behalf  of  the  normal  danger, 
it  is  said  that  an  engineer  who  sees  his  signal  go 
to  clear  in  front  of  him  is  much  more  certain  that 
the  signal  means  what  it  says  than  can  be  the  case 
with  the  normal  clear  system,  for  in  the  latter 
system  it  is  possible  that  a  signal  which  has 
been  standing  in  the  clear  position  for  some  time 
will  stick  there  and  thus  permit  a  train  to  enter 
a  block  at  speed,  when  it  should  have  indicated 
stop.  This  objection,  however,  is  not  considered 
a  vital  one,  for  the  reason  that  such  a  stage  of 
development  has  been  attained  in  the  manufacture 
of  signals  and  their  operating  mechanisms  that 
clear  failures  of  normal  clear  signals  occur  only 
abput  once  in  several  million  operations.  They 
are  dangerous  failures,  it  is  true,  but  their  infre- 
quent occurrence,  and  the  fact  that  there  is  gen- 
erally about  half  a  chance  that  the  cause  of  the 
danger  which  the  false  clear  signal  failed  to  show 
up  was  a  train  in  the  block  and  that  this  train  has 
withdrawn,  make  the  argument  of  too  little  value 
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to  prevent  the  widespread  use  and  development 
of  the  normal  clear  system. 

It  was  formerly  the  practice  in  connection  with 
signals  on  a  nmnber  of  roads,  and  is  still  the  prac- 
tice on  a  few,  to  have  them  normally  clear  and 
then  to  require  the  engineer  to  see  them  begin  to 
move  toward  the  stop  position  as  he  approached 
them.  A  short  track  circuit  section  was  provided 
far  enough  ahead  of  the  signal  so  that  when  his 
train  entered  it  he  would  see  the  signal  begin  to 
move.  In  case  he  did  not  see  the  signal  begin  to 
move  toward  the  stop  position  he  was  compelled 
to  treat  the  indication  as  if  it  had  been  a  stop 
indication  and  bring  his  train  to  a  stop.  This, 
however,  cannot  be  considered  practicable  for 
anything  but  slow-speed  operations.  The  inertia 
of  the  signal  mechanisms  now  in  use  is  such  that 
a  train  moving  at  sixty  miles  an  hour  would  have 
to  have  a  very  long  section  in  advance  of  the 
signal  in  order  that  an  engineer  could  be  sure  of 
seeing  the  signal  begin  to  move.  And  in  case  he 
did  not  see  it  begin  to  move  he  would  be  almost 
half-way  through  the  block  before  he  could  stop. 
Thus  it  would  be  impracticable  to  maintain  this 
method  of  operating  on  high-speed  track,  and  so 
it  has  given  place  to  the  normal  clear  system,  and 
remains  in  service  on  only  a  few  roads. 

On  some  roads  special  pains  are  taken  to  dis- 
tinguish between  signals  at  stations,  such  as  train- 
order  signals,  signals  at  interlocking  plants  and 
automatic  block  signals.  The  distinction  is  usually 
made  in  these  indications  by  the  shape  of  the 
end  of  the  blade.    The  round-end  blade  is  a  train- 
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order  signal,  the  pointed-end  blade  is  an  auto- 
matic signal  and  the  square-end  blade  an  inter- 
locking signal. 

Further  distinction  is  made  between  automatic 
block  signals  and  signals  at  interlocking  plants, 
(^si>ecially  with  reference  to  the  night  indications. 
The  American  Railway  Association's  decision  on 
the  question  as  to  the  necessity  for  this  distinction 
is  expressed  as  follows :  **  Where  automatic  block 
system  ruU»s  are  in  effect  a  special  marker  of 
some  distinctive  character  should  be  applied  at 
the  stop  signal."  On  a  number  of  roads  a  marker 
light  is  attached  to  each  of  the  automatic  block 
signals  and  is  so  placed  on  the  upright  post  or 
mast  that  it  is  diagonally  below  and  to  the  left- of 
the  light  of  the  signal.  This  marker  light  is  red. 
At  interlocking  ])lants,  if  there  are  two  lights  on 
the  same  mast,  tliese  are  in  a  vertical  line.  Some 
roads  which  ilo  not  use  the  marker  lights  on  auto- 
matic signals  employ  a  number  plate,  and  in 
some  cases  even  go  so  far  as  to  illuminate  the 
number  plate  at  night.  When  a  signal  is  out  of 
order  and  is  temporarily  taken  out  of  service  in 
order  that  it  nuiy  l>e  repaireti  the  number  plate 
is  turned  u]^  so  that  it  does  not  show  the  number 
of  the  sigiuiK  which  is  a  sign  that  the  signal  is  out 
of  service. 

In  line  with  the  principle  that  any  failure  of  a 
signal  to  oivrate  or  to  give  it^  indications  should 
K^  on  the  side  of  safety,  the  rule  is  provided  that 
abseiuv  of  a  signal  from  a  place  where  it  is  usually 
displayed  is  to  Iv  considereti  a  signal  to  stop. 
Thus,  in  the  case  of  the  siimal  which  is  out  of 
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service,  it  is  to  be  treated  as  a  *'stop  and  pro- 
ceed" signal,  and  the  absence  of  a  light  where 
one  was  usually  displayed  on  an  automatic  signal 
would  be  treated  in  the  same  manner. 

In  the  automatic  block  system  arrangements  are 
made  so  that  the  opening  of  a  switch,  as  where 
there  is  an  entrance  to  a  side  track  or  passing 
track,  will  interrupt  the  track  circuit  and  put  at 
stop  the  signals  at  each  end  of  the  block  on  single 
track,  and  at  the  entrance  to  the  block  on  double 
track.  The  track  circuit  is  carried  past  the  switch 
point  and  on  to  the  diverging  track  to  a  point  at 
such  a  distance  from  the  switch  that  if  a  train 
were  standing  on  any  part  of  the  track  circuit  it 
would  interfere  with  the  passing  of  a  train  on  the 
main  track.  This  provides  for  protection  against 
* '  fouling, ' '  or  running  afoul  of,  the  main  line.  If 
a  train  runs  into  a  side  track  and  does  not  go  far 
enough  from  the  main  track  to  avoid  fouling  it, 
the  signals  governing  the  block  will  remain  in 
the  stop  position,  even  though  the  switch  may  be 
closed  and  in  proper  position  for  movements  on 
the  main  line.  The  end  of  this  fouling  protection 
is  always  indicated  by  insulated  rail  joints,  and 
sometimes  is  also  marked  by  a  derail,  which  is 
connected  with  the  switch  stand  in  such  a  way 
that  the  derail  is  in  position  to  let  the  train  pass 
only  when  the  switch  is  open  for  a  movement 
from  the  main  line  to  the  siding  or  from  the  siding 
to  the  main  line.  The  derail  is  set  to  force  a  train 
off  the  track  when  the  switch  is  set  for  move- 
ments on  the  main  line.  If  a  train  should  be 
waiting  to  get  out  of  a  siding  which  has  no  derail, 
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and  the  wheels  of  the  engine  should  be  standing 
even  a  few  feet  within  the  track  cirenit,  this  would 
operate  to  put  the  signals  at  the  entnmoe  end  of 
the  block. — or  ends,  if  on  single  tradL — at  stop. 
If  on  double  track,  ihe  train  using  the  block  wonld 
have  to  proct^  caTiiioTiSay  throngh  it.  and  on 
sinrfe  track  wo'iild  have  to  5&g  throng^  it.  It  is 
lii'jLs  i:e<>esN&rv  for  r-niiiH^rs  to  waizi  carefTiIIv 
zh^  Tri:ds  of  Tbr-Sr  fozllz^  femocs  Ml  jiasang 
:r£v:ks,  CiZji  wiirn  zir-j  r^fi  iz.  to  leT  a  Train  pass, 
.  r  wL-rn  Tii-ej  irv  «sir.g  Tl-e  s5  r^.g  f  csr  azj  p-Tnpose 

wLi^rVrr.    T.^    Tair     r^JTV    T."    tfeT-   TMLT   f=?nrTT>e    OF 

sriiii-airoma:!*:. 

aui'iiii^  'Mac  t.^T  mr  iv-*:  steals;  as: 

•suui.      !><-*:     •r'nciijaily.    ^jxc^pt  fosees 
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lamps ; 
fusees ;  and 

movements  of  hands,  flags,  lamps,  etc. ; 
audible  (used  principally,  except  torpe- 
does, to  convey  information,  from  train 
to  persons  not  on  it) : 
whistles ; 
bells ;  and 
torpedoes ; 
fixed  signals,  as : 
manually  operated; 
visual : 

semaphore  signals,  as : 
train  order ; 
station;  and 
interlocking ;  and 
disc  signals,  as : 
train  order ;  and 
station ; 
mechanically  operated : 
visual : 

semaphore  signals,  as : 

automatic;  and 
disc  signals,  as : 
automatic ; 
manually  and  mechanically  operated,  as : 
visual : 

semaphore  signals,  as : 
semi-automatic ;  and 
disc  signals,  as : 
semi-automatic. 
Signals  are  placed  as  follows : 
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fixed 

visual :  at 
stations ; 
switches ; 

interlocking  plants ; 
automatic  signal  locations ; 
points  of  danger,  as : 
drawbridges ; 
not  fixed 
visual :  at 
any  point  where  speed  or  right  to  run 

at  speed  is  to  be  restricted ; 
any  danger  point ;  or 
any  point  where  information  as  to  the 
conduct  of  his  train  by  an  engine- 
man  must  be  conveyed  to  him ; 
audible :  at 
any  point  of  danger ;  or 
any  point  where  warning  of  approach 
of  train  is  necessary. 
Interlocking  plants  present  many  features  of 
special  interest  to  trainmen.     These  plants  are 
built  at  crossings,  junctions,  yard  entrances,  sta- 
tions, crossover  layouts,  and  terminals  to  facili- 
tate and  protect  train  movements  over  any  of  the 
tracks  connected  with  these  situations.    As  a  rule 
there  is  a  signal  for  every  route  through  every 
interlocking  plant.     This   signal  may  not  be   a 
high  signal  in  every  case,  and  it  may  not  indicate 
the  particular  route  which  is  to  be  taken.    If  it  is 
a  high  signal,  however,  it  usually  does  tell  which 
track  the  movement  is  to  go  to ;  but  if  it  is  a  dwarf 
signal  —  a  signal  placed  close  to  the  ground,  and 
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generally  at  or  near  the  location  of  a  high  signal 
—  it  usually  only  gives  authority  to  proceed, 
without  conveying  any  information  as  to  where 
the  train  is  to  go.  The  high  signals,  governing  as 
they  do  the  high-speed  movements,  must  neces- 
sarily convey  some  more  definite  information  than 
those  governing  only  low-speed  movements. 

It  is  the  usual  practice  to  place  a  derail  at  the 
foot  of  nearly  every  high  signal,  especially  at 
crossing  and  junction  plants.  This  is  to  prevent 
disastrous  consequences  as  a  result  of  overrun- 
ning a  stop  signal.  If  an  engineer  were  to  over- 
run a  stop  signal  at  high  speed,  at  a  crossing  of 
two  tracks,  he  would  probably  be  unable  to  stop 
until  part  of  his  train,  at  least,  had  reached  the 
crossing,  in  which  case  he  would  be  liable  to  be 
run  into  by  the  train  for  which  the  route  was  set 
up  and  which  had  the  right  to  proceed  over  the 
crossing.  To  prevent  such  a  contingency  the 
track  is  opened  at  the  point  of  the  derail  location 
so  that  if  a  stop  signal  is  overrim  the  train  will  be 
turned  off  the  rails  on  to  the  ties,  and  generally 
will  come  to  a  quick  stop  at  a  point  short  of  the 
danger  point. 

Some  roads  have  abolished  the  use  of  derails  at 
interlocking  plants,  as,  when  the  rules  are  care- 
fully and  conscientiously  regarded,  cases  of  over- 
running the  stop  signals  are  very  rare,  and,  when 
they  do  occur,  the  damage  done  by  derailments  is 
often  more  serious  than  would  have  resulted  from 
the  overrunning  of  the  stop  signal.  This  is  true 
where  the  overrunning  is  done  at  such  a  low  speed 
as  would  not  let  the  train  reach  the  crossing,  so 
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tliat,  even  though  it  did  pass  the  signal,  no  dis- 
aster would  result.  Derails  have  also  been  abol- 
ished in  connection  with  terminal  and  other  large 
interlocking  layouts,  for  convenience,  and  without 
reducing  the  safety  of  these  plants ;  but  their  use 
in  connection  with  smaller  interlocking  plants  is 
general. 

Interlocking  is  so  designed  that  the  signals  for 
more  than  one  route  over  a  conflicting  point  cannot 
be  given  at  the  same  time.  It  is  impossible  to  pull 
the  levers  which  move  the  switches  or  signals  in 
one  route  when  a  conflicting  route  has  been  set  up. 
The  mechanism  by  which  this  conflict  of  lever 
movements  is  prevented  is  the  real  interlocking, 
and  it  comprises  an  arrangement  of  rods  and  bars 
and  other  mechanical  connections  between  levers, 
which  defies  even  the  efforts  of  a  strong  man  to 
move  the  levers  from  their  positions  except  at  the 
proper  time. 

The  distant  signal  is  used  to  govern  the  ap- 
proach to  interlocking  signals.  It  has  been  diffi- 
cult to  regulate  the  use  of  the  distant  signal  to  a 
satisfactory  extent,  for  the  reason  that,  in  case  an 
engineman  should  be  approaching  an  interlocking 
plant  and  should  pass  a  distant  signal  at  caution, 
and  after  he  had  passed  it  the  condition  which 
required  it  to  be  at  caution  should  be  eliminated, 
the  towerman,  in  order  to  avoid  delay,  would  put 
the  homo  signal  at  clear  before  the  engine  reached 
it,  and  the  engineer  would  then  lose  the  effect  of 
his  caution  signal.  In  other  words,  it  would  have 
meant  nothing  to  him,  and  would  have  been  in  the 
nature  of  a  false  caution  signal.    The  temptation 
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then  would  be  strong  to  treat  the  next  caution 
signal  as  a  false  caution,  i.  e.,  as  not  meaning 
what  it  said.  This  has  been  done  so  many  times 
that  the  problem  of  making  the  distant  signal  in 
the  caution  position  always  relate  to  the  home 
signal  not  only  as  it  was,  but  also  as  it  will  be  at 
the  time  it  is  reached  by  the  engineman,  has  been 
solved  in  a  number  of  ways.  Matters  are  now  in 
such  condition  with  respect  to  it  that  the  assump- 
tion that  a  distant  signal  in  the  caution  position 
is  anything  else  than  a  true  caution  signal  is  un- 
warranted. The  safest  course  to  pursue  when 
encountering  a  distant  signal  in  the  caution  posi- 
tion is  to  proceed  with  caution.  To  pass  the  cau- 
tion signal  without  heeding  its  injunction  is  no 
more  likely  to  be  lightly  regarded  by  the  operating 
heads  of  a  road  than  to  overrun  a  stop  signal. 

At  interlocking  plants  the  means  of  operation 
may  be : 

manual,  (or  mechanical) ;  . 

electric ; 

pneumatic ; 

electro-pneumatic;  or 

electro-mechanical. 
Since  signals  first  began  to  be  used  on  railways 
it  has  been  the  general  idea  among  travelers,  and 
to  a  great  extent  among  railway  officers  them- 
selves, that  signals  are  nothing  more  than  a  means 
of  insuring  greater  safety  for  trains  and  passen- 
gers. But  on  certain  roads  it  became  noticeable 
soon  after  signals  were  installed  that  freight 
trains  also  profited  by  the  protection  which  the 
signals  gave  to  the  train  movements, —  profited  to 
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such  an  extent  that  claims  on  account  of  damaged 
freight  were  greatly  reduced.  This  effected  a 
saving  which  set  railway  officers  to  thinking  about 
the  real  usefulness  of  signals.  It  seemed  that  the 
safety  precautions  which  had  been  installed  at 
such  large  expense  for  the  purpose  of  reducing 
the  number  of  accidents,  could  be  made  to  increase 
the  earnings  of  the  road  in  a  number  of  ways. 
The  subject  was  investigated  and  it  was  dis- 
covered that  signals  properly  installed  will  in- 
crease materially  not  only  the  safety  but  also  the 
facility  of  handling  trains  on  almost  any  kind  of 
track  and  in  any  situation,  and  at  the  same  time 
reduce  the  expense  incident  thereto.  With  the 
growing  appreciation  of  this  additional  utility  of 
signals  there  has  come  a  rapid  development  of  the 
mechanisms  by  which  the  signals  are  moved  and 
controlled,  and  of  the  rules  and  practices  which 
govern  their  application  to  different  kinds  of  track. 
Practically  all  of  the  great  trunk  lines  are  pro- 
tected throughout  their  lengths  by  signals,  and 
most  of  them  on  which  fast  passenger  traffic  and 
heavy  freight  traffic  require  to  be  handled  are 
completely  equipped  with  automatic  block  signals. 
So  important  has  the  economical  value  of  signal- 
ing become  that  it  is  no  longer  necessary  on  roads 
where  traffic  is  heavy,  to  urge  or  require  through 
the  medium  of  governmental  bodies  or  state  com- 
missions the  installations  of  signals.  Indeed,  so 
necessary  is  the  increase  in  earnings  which  ihey 
bring  about  by  enhancing  the  facility  of  operation 
and  reducing  its  expense,  that  complete  signaling 
systems  are  often  installed  on  new  track  for  the 
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purpose  of  avoiding  congestion  of  traffic  which 
will  exist  only  at  some  future  time. 

It  is  easily  understood  that  if  trains  can  be  run 
closer  to  each  other  with  entire  safety  on  a  given 
piece  of  track,  more  of  them  can  be  running  at 
the  same  time.  Inasmuch  as  the  only  thing  a  rail- 
way has  to  sell  i&  transportation,  which  involves 
the  running  of  trains,  it  is  self  evident  that  the 
more  trains  that  are  run,  the  more  transportation 
there  will  be  sold  and  the  more  profitable  will  the 
operation  of  the  road  prove  to  be.  Signaling, 
therefore,  by  enabling  a  larger  number  of  trains 
to  be  operated  in  safety  on  a  given  division  or 
part  of  a  road,  increases  the  earnings  very  materi- 
ally. Block  signaling,  and  especially  automatj^c 
block  signaling,  is  more  effective  as  a  money  saver 
in  this  way  than  in  any  other.  But  there  are  other 
economies  to  be  effected  by  the  proper  kind  of 
signaling  which  are  too  important  to  be  over- 
looked. One  of  these  is  the  reduction  in  the  over- 
time of  trainmen, —  something  which  is  profitable 
alike  to  the  road  and  its  employes.  If  the  crew 
of  a  freight  train  can  finish  its  run  in  a  certain 
number  of  hours  as  a  minimum  the  trainmen 
would  much  rather  do  it  in  that  amount  of  time 
than  to  be  kept  out  on -the  road  for  from  two  to 
three  hours  to  a  half  day  longer.  Yet  where  auto- 
matic block  signals  are  not  used,  that  very 
often  happens.  A  freight  train  is  ordered  to  meet 
an  opposing  passenger  or  another  freight  at  a  cer- 
tain point.  When  that  point  is  reached  the  oppos- 
ing train  is  reported  late.  The  trainmen,  knowing 
the  nature  of  the  protection  that  the  automatic  sig- 
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nals  give  them  can  start  out  to  the  next  station, 
and  if  they  are  unable  to  reach  it  within  the  mar- 
gin of  time  which  they  have,  there  will  still  be  no 
danger  of  a  collision  as  the  automatic  signal  will 
indicate  to  the  opposing  train  that  they  are  trying 
to  make  the  station  ahead.  Usually  the  crew  of  the 
freight  train  can  estimate  very  accurately  how  far 
they  can  go  and  still  avoid  delaying  the  opposing 
train,  and  by  taking  advantage  of  every  opportu- 
nity to  avail  themselves  of  the  protection  of  the 
automatic  signals  between  stations  they  can  often 
gain  two  or  three,  or  sometimes  even  more,  sta- 
tions and  two  or  three  hours  of  time,— which 
would  have  been  lost  if  they  had  had  to  wait  at  the 
4rst  station  for  the  passing  train. 

In  single-track  operation  the  signals  are  placed 
so  as  to  govern  movements  into  and  out  of  pass- 
ing tracks,  and  in  three-position  signaling  when 
the  signals  at  each 'end  of  the  block  are  in  the 
stop  position  the  next  signal  behind  each  of  these 
is  in  the  caution  position.  This  combination  of 
conditions  is  often  used  to  good  advantage  by 
trainmen  who  are  waiting  on  a  siding  for  a  train 
to  overtake  and  pass  them.  The  signals  on  the 
main  line  in  the  opposite  direction  assume  the 
clear  position  as  soon  as  *the  train  which  has  to 
wait  has  cleared  the  main  track  and  is  entirely  on 
the  siding.  The  signals  for  the  direction  in  which 
the  train  is  going  are  clear  also,  while  the  train 
is  on  the  siding.  If  the  crew  of  the  train,  which  is 
waiting  should  notice  the  automatic  block  signal 
nearest  to  the  end  of  the  passing  track  and  gov- 
erning movements  in  the  direction  opposite  to  that 
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in  which  they  intend  to  proceed,  and  should  see 
that  signal  assume  the  caution  position  they 
would  know  that  the  train  which  was  to  overtake 
and  pass  them  had  entered  the  next  block  behind 
them.  As  the  blocks  on  single  track  generally 
average  about  a  mile  in  length  they  are  thus 
enabled  to  determine  how  far  the  following  train 
is  behind  them. 

If,  however,  this  signal  governing  movements 
in  the  opposite  direction  does  not  assume  the  cau- 
tion position  the  crew  of  the  waiting  train  are  cer- 
tain that  the  train  which  is  to  overtake  and  pass 
them  is  more  than  two  miles  behind  them,  and  if 
their  train  is  capable  of  making  about  the  same 
speed  as  the  following  train  they  may  be  able  to 
start  out  and  beat  it  to  the  next  station  and  get 
into  the  clear  at  that  station  before  the  following 
train  can  close  up  the  distance  between  them  to 
the  length  of  one  block. 

Another  way  in  which  automatic  block  signals 
are  useful  in  saving  expense  is  in  connection  with 
the  firing  of  locomotives  as  in  the  case  of  a  train 
waiting  on  a  single  track  siding  for  another  train 
to  pass.  The  fireman  ordinarily  would  have  to 
keep  his  fire  at  such  a  point  that  he  would  be  ready 
to  pull  out  as  soon  as  the  opposing  train  clears 
the  switch.  This  is  an  expensive  proceeding  in  a 
good  many  cases,  for  the  waiting  train  has  no 
means  of  knowing  how  long  it  will  be  before  the 
opposing  train  wiU  arrive.  So  the  fire  has  to  be 
kept  going  every  minute  as  if  the  train  were  to 
proceed  the  next  minute.  If  the  track  is  protected 
by  automatic  block  signals,  however,  the  fireman 
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waiting  on  a  side  track  can  **damp'^  his  fire  until 
lie  soes  tlie  nearest  signal  for  the  opposite  direc- 
tion assume  the  caution  position  if  the  train  is  a 
following  train  that  is  to  pass  him^  or  the  signal 
innnodiately  in  front  of  him  assiune  the  caution 
IDosition  if  it  is  an  opposing  train.  This  will  give 
liini  time  to  fire  up  and  get  ready  to  leave  before 
tli(»  train  clears  the  switch  and  will  enable  him  to 
save  considerable  fuel. 

Signaling,  if  installed  properly  on  a  single  track 
lino,  will  enable  so  many  more  trains  to  be  handled 
on  that  line  that  double  tracking  may  be  post- 
poned for  an  indefinite  time.  Again,  on  double- 
track  the  laying  of  a  third  track  may  be  deferred. 
So  much  advantage  is  taken  of  the  possibilities 
of  signaling  on  double  track,  that  a  number  of 
roads  operate  each  of  the  tracks  as  a  single  track 
line,  using  the  other  track  for  the  purpose  of  run- 
ning one  train  around  another  one,  or  letting  a 
fast  train  pass  a  slow  one  either  in  the  same  or 
tlie  opposite  direction.  This  method  of  operating 
is  not  used,  however,  under  automatic  block  sig- 
nals as  a  rule,  for  the  reason  that  movements  are 
often  made  on  each  of  the  tracks  against  the  cur- 
rent of  traffic,  i.  e.,  in  the  direction  opposite  to  the 
normal  movement  of  traffic  on  that  track,  and  if 
they  were  to  be  made  under  automatic  block  sig- 
nals, signals  for  each  direction  on  each  track  would 
be  required.  This  would  be  impracticable  and  too 
expensive,  especially  when  a  double  track  line  may 
be  used  as  two  single  tracks  successfully  and 
economically  without  the  use  of  automatic  signals. 
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In  cases  where  such  use  is  made  of  a  double 
track  line  the  track  is  usually  divided  into  blocks 
from  three  to  five  miles  in  length.  An  interlock- 
ing plant  is  provided  to  control  a  crossover  layout 
at  each  end  of  each  block,  and  it  is  at  these  inter- 
locking plants  that  the  crossover  movements  by 
which  one  train  is  made  to  run  around  or  past 
another  are  brought  about.  Three  tracks  are 
often  operated  as  four,  the  middle  track  being 
used  for  movements  in  one  direction  for  part  of 
the  time  and  for  movements  in  the  other  direction 
for  another  part.  Thus  at  a  big  city  terminal,  in 
the  early  morning  hours  when  there  are  a  large 
number  of  suburban  trains  and  through  trains 
pouring  their  passengers  into  the  city,  a  three- 
track  entrance  to  a  terminal  station  is  really  a 
double  track  in  and  a  single  track  out.  In  the 
evening,  however,  when  a  very  large  percentage 
of  the  passenger  trafiSc  is  away  from  the  city,  the 
three  tracks  are  in  effect  a  double  track  out  and 
a  single  track  in.  It  is  more  practicable  to  place 
signals  to  govern  movements  in  both  directions  on 
the  middle  track  of  a  three-track  line  than  to  place 
them  so  as  to  govern  movements  in  both  directions 
on  each  track  of  a  double-track  line.  This  is  often 
done,  especially  in  connection  with  handling  of 
suburban  traflSc  in  large  cities. 

The  proper  location  of  signals  has  been  referred 
to  several  times  as  being  of  considerable  impor- 
tance. It  is  of  the  utmost  importance  if  the  sig- 
nals are  to  prove  the  most  effective  in  increasing 
safety  and  reducing  expense.  If  signals  are 
improperly  located  they  not  only  fail  to  fulfill 
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t)j<'ir  purpose;  but  al:*^o  actually  impair  the  fa#?ility 
of  JjaridliiJir  traffic.  For  «;xarripl*?-  if  block*  are 
ijja<h'  too  lon^  on  a  track  where  the  traflSk:  is  fai?t 
aii«l  heavy  a  follo'A'intf  train  will  often  have  to 
wait  a  li'-e^ile*-;  intenai  of  time  and  I>e  delayer] 
on  acowL'  of  the  tiK;e  it  talcer  t?;e  preeedin^  train 
to  !'arT  ri.Thn'/'.i  t.'.e  lon^r  \jW:)c. 

'I'i:*-  urojj*:r  \f}f:hi\\hii  of  -^'ncLSkl^  involve*  the  care- 
:;i  -r  i'iv  of  train  r:.ovt.n:tf.r,r..i  rjoirh  a.-  to  their 
'  :•'— L*  r-'jr:.>:r  ar.-i  I:Lr-orr.anc»r  an»i  a.*  to  fattire 
; ■'."?■;:'.':!:*::-:"?.  ;b.r-i  t..-  arranjT'rrrLer:*  of  thse  supizhi 
X'.'  *<i].>-  .--ar-  or  r.-.-r*^  :-■..  :;.'r  oe-::  afivanta^e.  Block 

r.^i.T  :..>:  '.-r  r  .<i:;v..:  a*  a.,  j.oir.'*  with  carefal 
r-:-''ir  ■  ar  • .  "^r..-:.:-.-  .,r  r.  .*:  rj.-"*  ''ran  be  see©,  frotn 
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'  •;.  c-.:'.'.:::*-  .:  :..-:  ::-:•> -r-lr'  ■■.:  rhi.^  bemg  seen 
'..-:•■  -i---  .1 .:  r.;.i;-':  i*  *:.'.-:  r^ir  -rC'':-  of  lie  earve^?. 
. ::  :.r-r  *ii"^ci"r  -  .•;;i:r-:  i:  :/--:  i-»rar  esjLt  =o  that  an 
::.::.'-: r::.^-:':  "Ir""  .:  :_-r:r  i:iiiL?arii:>na  may  be 
..J.  :'.'..'-_  :l-r  -^-'iijiL:  >lzz:  .^.i-.n.  zo  me  enrve. 
'T.-T.-^.r  iJr  il"5-ct"-  '^. -.x-r'r*:  TTi*:-!  -ar^frl  reference 
: .  -T-i  ■-:■:.    T.:-"'  >trT  l.:  ::.-:ia._~  locaneti  on.  h.ea.w 

*:\L.:.  '.  •:.;  .;::.-*:  ii'-rr  ::  !ia«:  'oe**!!  ^tartefi  with 
sr  -ji'  •i.'f'.^^^-  .r  ^>  !-~-rL  i.rj:r:ai!ii  to  uhe  zrade- 
.'rr...r7  :,'■-  ':.-."  i.TiiiJl"  ■:iii«i*r*i  xz  points  where 
' .'-  jT-i  :-  riia::^-'^.  .c.  n:*:*.rziiT  .i:  -Jie  in^r  uhat  sod- 

.v.:  :-  i*:  *:.:-s^  '•.l:!":*  ;ftrra  ra:!^*?  HTcii  strains  on. 
'    -   I -.  .^ '•d*~i.T   :i.LL2»^*":tin^  Tile  !ar^taat '^naiiier- 

i ..  :   .".jzl-iij:'-  :.?  ''.Ei^  T.;  Tile  H-iiinment. 
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Tlie  approaches  to  stations  are  usually  well  pro- 
tected with  signals.  In  many  cases  these  are  oper- 
ated automatically  in  part,  i.  e.,  they  are  partly 
under  the  control  of  the  stationmen  or  the  oper- 
ators. In  these  cases  tlie  signals  are  electrically 
connected  and  controlled  from  the  station  in  addi- 
tion to  having  track  circuit  control  operated  from 
the  track  in  and  adjacent  to  the  station. 

In  other  cases  the  station  protection  signals  are 
mechanically  connected,  as  hy  pipes  or  wires,  to 
the  levers  or  the  switchstands  at  the  switches 
which  govern  the  entrances  to  side  tracks, 
l)assing  tracks  and  house  tracks.  These  signals 
stand  normally  clear,  and  have  to  be  pulled  to  the 
stop  i)osition  before  a  switch  can  be  thrown  to  let 
a  train  into  the  siding  to  the  passing  track.  When 
these  signals  are  in  the  stop  position  tho.y  have 
the  same  meanings  as  other  stop  signals,  and  servo 
to  prevent  the  train  wiiicli  is  working  at  the  sta- 
tion from  interfering  with  or  b(»ing  interfered 
with  by,  another  train  sdieduled  to  pass  straight 
through  the  station.  Tlu*  work  of  switching  in  and 
about  stations  is  sometimes  dcme  on  a  narrow 
margin  of  time,. and  occasionally  movements  are 
finished  up  on  houw  other  train's  time  than  the 
one  which  is  doing  th(»  work.  The  station  j)rotec- 
tion  signals  serve  to  prevent  accidents  in  case 
such  fli  work  train  or  way  freight  fails  to  get  out 
of  the  way.  After  the  train  has  com[)leted  its  work 
at  the  station  and  is  r(»ady  to  proceed,  it  has  to 
back  out  on  to  the  main  lin(»  and  restore*  the  switch 
and  its  signals  to  their  normal  position,  which  is 
clear  in  the  case  of  the  signals,  before  it  can  i)ro- 
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ceed  to  the  next  station.  It  has  been  ascertained 
as  the  result  of  inspections  and  investigations  of 
railway  accidents  that  a  large  majority  of  them 
occur  at  and  near  stations.  Station  protection  by 
means  of  signals  is  thus  an  important  consider- 
ation. 

It  is  usually  understood  that  in  operating  nnder 
the  automatic  block  signal  system  there  may  arise 
conditions  in  which  it  would  not  be  actually 
dangerous  for  a  stop  signal  to  be  ovemm  without 
the  train  having  come  to  a  full  stop  at  the  signal. 
The  engineer,  seeing  a  stop  signal,  does  not  know 
whether  it  has  assumed  that  position  on  account 
of  a  train  in  the  block  ahead,  or  whether  there  is 
something  wrong  with  the  signal  system.  This  is, 
as  has  been  mentioned,  because  all  signal  systems 
and  signals  are  designed  on  the  principle  that 
everv  failure  of  anv  kind  shall  be  on  the  side  of 
safetj'  insofar  as  possible.  After  an  engineman 
has  encountered  two  or  three  stop  signals  and 
has  brought  his  train  to  a  full  stop  each  time  and 
then  srone  through  the  block  carefuUv  without 
finding  any  reason  for  having  to  stop,  it  is  a 
temptation  to  regard  the  block  signals  and  the 
rules  as  unnecessarily  severe  in  their  require- 
ments, and  to  do  no  more  than  slow  down  at  a  block 
signal.  It  is  possible  that  such  disobedience  may 
not  have  any  serious  results,  but  the  chances  are 
always  that  it  will,  which  is  the  reason  for  the 
rule  forbidding  it.  In  fact  so  many  disasters  have 
followeti  such  failures  to  give  proper  respect  to 
the  rules  and  the  signals  that  it  is  exceedingly 
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desirable  that  the  letter  and  spirit  of  the  rules  and 
indications  be  lived  up  to  in  every  particular. 

In  order  that  this  may  be  done,  and  that  the 
importance  of  it  may  be  fully  impressed  upon 
enginemen  for  their  own  benefit  as  well  as  that  of 
the  road,  * '  surprise  tests ' '  have  been  inaugurated. 
These  are  designed  to  test  the  quality  of  obedience 
which  enginemen  give  to  the  indications  of  sig- 
nals. The  trainmaster,  or  assistant  superintend- 
ent, or  sometimes  even  the  superintendent  to- 
gether with  several  of  the  signalmen  go  to  some 
point  where  they  are  least  expected  to  be  and 
create  conditions  which  lead  to  the  display  of  a 
stop  or  caution  signal.  They  put  out  a  light,  or 
put  a  piece  of  wire  across  the  rails,  which  has  the 
same  effect  as  a  train  in  the  block.  Then,  from  a 
hiding  place  near  by,  they  observe  how  the  engine- 
man  conducts  himself  with  reference  to  the  indi- 
cation. Insofar  as  the  enginemen  are  concerned 
these  signals  are  no  different  from  any  others, 
and  if  they  stop  or  slow  down,  as  the  signal  may 
require,  and  obey  the  rules  in  every  particular  it 
is  fair  to  assume  that  they  will  do  the  same  with 
respect  to  signals  which  may  represent  an  actually 
dangerous  condition.  Surprise  tests  are  made  at 
frequent  and  irregular  intervals,  and  as  a  rule, 
they  indicate  a  very  high  degree  of  efficiency  on 
the  part  of  the  enginemen,  and  show  a  satisfactory 
observance  of  signals.  On  some  roads  tests  are 
constantly  being  made.  Hardly  a  day  or  night 
passes  without  some  indication  somewhere  having 
been  tampered  with.    Yet  the  percentage  of  cases 
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where  signals  are  obeyed  implicitly  is  usually  be- 
tween 99  and  100. 

The  surprise  test  is  growing  in  popularity 
among  railway  officers,  as  it  furnishes  the  best 
possible  check  on  the  safety  value  of  the  signals. 
It  was  formerly  regarded  by  trainmen  as  unfair 
and  unnecessary,  but  that  attitude  has  given  place 
to  one  of  commendation.  And  now  that  it  has  been 
conclusively  demonstrated  that  surprise  tests  do 
so  much  for  trainmen  and  so  much  for  the  road 
on  which  they  arfe  made,  they  are  rather  welcome 
than  otherwise,  as  additional  safety  precautions. 

The  problem  of  devising  mechanisms  to  pre- 
V(Bnt  the  overrunning  of  stop  signals  by  auto- 
matically shutting  oflf  the  steam,  or  electric  cur- 
rent in  case  the  train  is  electrically  operated,  and 
at  the  same  time  applying  the  air  brakes,  Has  re- 
ceived the  attention  of  inventors  for  many  years. 
Some  systems  which  have  met  with  fair  success 
have  been  evolved,  and  some  trial  installations 
which  have  operated  satisfactorily  have  been 
made. 

Automatic  stops  of  this  kind  are  used  success- 
fully on  elevated  and  underground  railways  in 
practically  all  of  the  large  cities,  and,  in  modified 
forms,  on  a  number  of  electric  interurban  rail- 
ways. Their  general  use,  however,  on  steam  roads 
is  not  governed  by  the  same  conditions  that  have 
\permitted  them  to  operate  successfully  in  special 
cases  as,  for  example,  the  subway  in  New  York. 
It  has  not  yet  been  proved  that  any  system  has 
reached  the  point  of  infallibility  that  will  have  to 
be  reached  before  railways  will  be  justified  in 


OPEBATING  TRAINS^  333 

adopting  the  automatic  stop.  Nor  has  it  been  de- 
termined whether  or  not  the  automatic  stop  would 
be  a  good  thing  to  adopt,  even  if  there  were  a 
perfect  device  available. 

It  has  been  claimed  that  automatic  stops  will 
relieve  enginemen  and  make  their  work  safer, 
but  this  claim  has  not  been  clearly  demonstrated, 
and  it  is  believed  by  many  is  not  capable  of  being 
proved,  especially  in  view  of  the  fact  that  there 
need  be  no  accidents  of  the  kind  that  the  auto- 
matic stop  would  prevent  if  the  rules,  which  are 
entirely  adequate,  and  the  signals,  which  are  also 
entirely  adequate,  are  implicitly  obeyed.  Auto- 
matic stops  would  not  pi;event  all  kinds  of  acci- 
dents. In  the  nature  of  things  they  could  not  do 
any  more  than  enforce  the  indication  of  the  signal, 
and  if  this  indication  should  happen  to  be  wrong, 
that  is  if  a  clear  signal  should  happen  to  be  given 
when  a  stop  signal  is  required,  the  automatic 
stop  would  not  be  any  more  effective  than  the 
signal  is  now.  The  solution  of  the  problem  will 
be  accomplished  undoubtedly  by  an  evolution  in 
ideas  and  practice  similar  to  that  evolution  which 
has  resulted  in  the  development  of  present  day 
signaling  systems  from  the  primitive  and  inade- 
quate devices  of  fifty  or  seventy-five  years  ago. 

NOTE. — All  the  matter  in  this  book  relating  to  signals  has  been 
revised  and  edited  by  Mr.  A.  D.  Cloud,  a  well  known  and  authori- 
tative writer  on  such  matters. 


CHAPTER    XIII. 


TRACK    SIGNALS. 


An  essential  thing  in  connection  with  signals 
of  this  character  is  that  they  shonld  be  simple  in 
their  working  and  certain  to  operate  as  contem- 
plated. They  must  also  be  plain  in  their  import: 
unmistakable  object  lessons,  so  to  speak,  and 
clearly  discernible  at  a  distance  from  a  rapidly 
moving  train,  under  conditions  in  many  cases  not 
favorable  to  a  perfectly  clear  view.  They  must 
be  simple  in  their  operation  because  worked  by 
men  not  skilled  in  scientific  ideas  or  appliances. 
They  must  be  certain  in  their  operation,  for  if 
not,  they  may  hurry  a  train  to  destruction  where 
it  was  intended  to  guard  it  against  harm. 

The  signal  forms  in  use  by  railroads  are  the 
outgrowth  of  practical  experiments  extending 
over  the  whole  period  of  railroad  operations,  but 
it  is  not  at  all  probable  that  ingenuity  has  been 
exhausted  in  this  direction.  Better  devices  will 
be  evolved  with  continued  experience  and  in- 
creased ability  to  pay  for  them. 

While  they  seem  to  us  to  be  all  they  should  be, 
they  are  like  a  plant  that  appears  perfect  in  its 
wide-spreading  leaves,  its  beauty  of  color  and 
form,  and  perfection  of  development,  when  sud- 
denly a  bud  will  be  formed  and  out  of  it  bloom 
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forth  a  beautiful  wide-spreading  flower.  This  is 
the  perfected  fruit  of  a  growth  we  have  been 
watching  and  had  thought  to  be  perfect.  And  so 
it  is  with  railway  devices.  They  have  their 
periods  of  growth  and  sudden  expansion  like  the 
final  development  of  the  flower. 

The  track  signals  of  railways  are  an  unintel- 
ligible jumble  of  colors  to  the  looker-on  merely, 
but  in  their  grouping  and  significance,  convey  to^ 
those  interested  information  as  well  understood 
as  speech,  and  much  more  quick  of  comprehen- 
sion. To  be  sure,  the  language  is  a  limited  one, 
but  the  needs  are  limited.  It  is  sufficient  to  meet 
the  requirements  of  the  situation. 

There  are  many  different  patterns  of  signals 
used;  manv  different  forms  found  on  the  same 
railroad,  especially  if  it  is  an  extended  one. 
They  arrange  themselves  (or  should)  according  to 
the  needs  of  traffic  and  its  profitableness,  but 
when  like  conditions  of  traffic  exist  on  different 
roads  there  is  in  general  no  concerted  belief  that 
one  system  so  overshadows  all  others  as  to  war- 
rant the  expense  of  its  immediate  introduction 
and  the  annoyance  that  the  removal  of  the  old 
would  involve.  Consequently  old  forms  continue 
in  use  more  or  less  just  as  those  now  being  per- 
fected (and  the  most  perfect  of  their  kind),  will 
continue  to  be  used  long  after  other  and  better 
patterns  have  been  evolved.  Ignorance  and  pre- 
judice have  more  or  less  voice  in  matters  of  this 
kind,  but  practicability  in  the  main  governs  just 
as  it  does  in  the  economic  affairs  of  families  and 
other  matters  of  every  day  life.    In  the  first 
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place,  railways  must  have  the  means  to  put  in 
new  appliances,  and  supposing  they  have  the 
means,  the  betterments  must  be  such  as  to  justify 
practical  men  in  making  a  change. 

Those  who  manage  railways  are  like  common 
sense  housewives.  Good  judgment  governs  them 
in  everything  they  do.  Oftentimes  they  do  not 
advance  as  rapidly  as  theorists  think  they  should, 
but  this  is  to  their  credit:  an  evidence  of  their 
conservatism  and  wisdom. 

Not  only  are  signals  widely  different  as  regards 
the  conception  men  have  of  them,  but  they  differ 
widely  in  the  extent  of  their  use  where  the  same 
patterns  or  forms  are  employed.  It  depends  on 
the  business  of  a  line  and  the  wisdom  and  adapt- 
ability of  those  in  charge.  Some  of  the  patterns 
portrayed  herewith  are  those  of  a  road  with  a 
good  business  and  paying  a  reasonable  dividend 
on  its  stock,  and  having  a  small  surplus  left  over. 

Generally  speaking,  the  advanced  ideas  of  those 
in  charge  of  railroads,  coupled  with  the  needs  of 
the  situation,  may  be  depended  upon  to  enforce 
track  signals  in  conformity  with  what  is  best.  If 
the  road  has  a.  medium  business,  medium  prog- 
ress will  have  been  made;  if  it  has  a  great  and 
liighly  productive  business,  every  known  method 
mil  be  in  use  to  guard  trains  and  accelerate  their 
movements.  Adjustments  of  this  nature  come 
about  in  a  natural  way;  supply  follows  demand. 
There  is  no  call  for  external  pressure  being 
brought  to  bear. 

The    following    colored    diagrams    illustrate 
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forms  of  lower  quadrant  interlocking  and  block 
signaling.  The  colors  are  growing  in  popular 
acceptance  and  are  more  or  less  generally  used. 
However,  color,  for  purposes  of  illustration 
merely,  is  not  material.  If  white  instead  of  green 
is  the  sign  of  safety,  then  white  may  be  substi- 
tuted for  the  green.  It  has  always  been  the  stand- 
ard and  its  use  for  such  purpose  was  at  one  time 
universal,  but  is  so  no  longer.  The  question  of 
track  signals  is  referred  to  at  length  elsewhere 
herein,  in  connection  with  other  matters  germane 
thereto.  I  will  not,  therefore,  pursue  the  subject 
further  here. 


Interlocking. 

The  colored  diagrams  given  herewith  illustrate 
semaphore  forms  of  signals  used  in  connection 
with  interlocking.  The  standard  regulations  of 
the  American  Eailway  Association  require  that 
the  distant  and  home  signals  shall  be  placed 
either  over  or  upon  the  right  of  and  adjoining 
the  track  they  are  intended  to  govern.  The 
blades  must  be  displayed  to  the  right  of  the  sig- 
nal mast  as  seen  from  the  approaching  train. 
Signals  of  this  nature  may  be  displayed  on  the 
same  support  for  one  or  two  tracks,  but  not  for 
three  or  more. 


OPEEATISQ  THAIS 3 
Distant  Signal  JUstant  Signal. 


"Caution.    Eun  alow,"  "Clear.    Proeeed." 

'  This  signal  is  required  to  be  placed  1,500  feet 
to  a  half  mile  in  advance  of  the  home  signal,  that 
is,  in  position  to  be  reached  first  by  an  approach- 
ing train. 

Some  Signal.  Some  Signal. 


"Danger.  Stop."  "Clear.    Proceed." 

This  signal  is  used  at  interlocking  plants  and  is 
placed  55  feet  from  its  derail  or  switch. 
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Dwarf  Signal, 


Dwarf  Signal. 


(( 


Danger.     Stop. ' ' 


*' Clear.    Proceed." 


This  signal  usually  is  not  over  two  or  three 
feet  high  and  is  used  at  interlocking  plants. 


Two-arm  Home  Signal, 


Two  arm  Home  Signal, 


*'Main    route    clear.     Proceed."        ''Diverging  route  clear. 

Proceed. ' ' 


This  signal  is  used  at  interlocking  plants,  each 
arm  governing  a  particular  route. 
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AUTOMATIC  BLOCK  SIGNALS;  SBMAPHOEE  FOBM. 

The  following  colored  diagrams  portray  signals 
nsod  in  connection  witli  the  semaphore  automatic 
block  signal.  These  signals  are  referred  to  io 
\  another  part  of  this  volume. 

The  signals  are  placed,  according  to  the  Ameri- 
can standard,  cither  over  or  upon  the  right  of 
and  adjoining  the  track  governed.  The  blades 
arc  displayed  to  the  right  of  the  signal  mast,  as 
seen  from  the  approaching  train.  A  mast  may 
support  signals  for  one  or  two  tracks.  The  npper 
blade  indicates  the  condition  of  the  block  immedi- 
ately ahead ;  the  lower  blade  serves  as  a  distant 
or  caution  signal  for  the  second  block  in  advance. 


"Danger.    Stop."  "Oantion.    Ban  slow.- 


Home  and  distant  signals  on  the  same  mast. 
The  indications  are  given  in  two  positions  in  the 
lower  right-hand  quadrant.  This  type  provides 
for  a  green  marker  light  to  distinguish  the  dis- 
tant signal.  Usually  only  one  light  is  provided 
for  this  signal. 
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"Clear,    Proceed.' 


Home  and  distant  signals  on  the  same  mast. 
Thf  indications  are  given  in  two  positions  in  the 
lower  right-hand  quadrant.  This  type  provides 
for  a  green  marker  light  to  distinguish  the  distant 
signal.  Usually  only  one  light  is  provided  for 
this  signal. 

,  '  AUTOMATIC  BLOCK  SIGNALS ;  DISC  FORM. 

'  The  following  colored  diagrams  represent  sig- 
nals used  in  connection  with  the  disc  automatic 
hlock  signal.  This  form  of  signal  is  described 
elsewhere  herein.  The  signal,  according  to  the 
American  standard,  is  located  on  the  right  of  and 
adjoining  the  track  governed. 
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Distant  Block  Signal. 


|i"''«n|| 


Distant  Block  Signal. 


*' Caution,     livn  Slow." 


"Clear.    Proceed." 


Block  Signal. 


Block  Signal, 


''Daugor.     Stop." 


"Clear.    Proceed." 


CHAPTER    XIV. 

GROWTH   AND   VALUE    OF   TRAIN   RULES. 

In  considering  the  subject  of  train  rules,  one  of 
the  first  questions  that  suggests  itself  is,  Are  uni- 
form regulations  practicable?  The  answer  is  that 
among  men  trained  under  particular  systems,  who 
possess  the  strong  individuality  that  characterizes 
railroad  officers,  difficulty  will  always  be  experi^- 
enced  in  securing  acceptance  of  the  ideas  of  others. 
Where  the  methods  of  a  railroad  are  peculiar 
and  such  peculiarity  possesses  no  advantages,  but, 
on  the  contrary,  invites  disaster,  they  should  give 
place  to  uniformity.    The  desirability  of  this  in 
connection  with  train  rules  has  been  a  subject  of 
discussion  for  many  years,  and  a  code  has  been 
adopted  in  conformity  therewith  which  railroads 
have  been  asked  to  subscribe  to  as  far  as  prac- 
ticable.    Many  companies  have  done  this,  par- 
tially, at  least,  reserving  the  right,  however,  to 
make  any  change  they  think  fit  at  any  time,  with- 
out reference   to  others.    Many   valuable   rules 
have  been  left  out  of  the  code  because  of  the 
indisposition  of  particular  companies  to  adopt 
them.    This  indisposition  is  the  result,  partly  of 
dissimilar  needs  and  partly  of  an  indisposition  to 
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make  sacrifices  to  gain  something  not  esteemed 
essential. 

The  same  necessity  does  not  exist,  on  every 
railroad  for  particular  rules.  Moreover,  a  rule 
that  may  be  desirable  in  one  case  may  not  be  so 
in  another.  Hence  the  difficulty  of  prevailing 
upon  railroads  to  conform  to  a  particular  code  in 
its  entirety.  It  is  not  probable  that  the  difficulty 
will  ever  be  entirely  surmounted.  Perfect  uni- 
formity is  impracticable,  and  therefore  improb- 
able. But  that  which  is  best  and  generally 
valuable  will  be  adopted.  Possibility  of  acci- 
dents growing  out  of  diversity  of  practice  will  be 
guarded  against,  while  enough  freedom  will  be 
left  to  individuals  to  stimulate  further  thought. 

While  practical  people  do  not  believe  in  the 
desirability  of  uniform  methods  of  business,  any 
more  than  they  believe  in  uniformity  of  expe- 
rience and  intelligence,  nevertheless  they  believe 
that  in  merely  mechanical  matters  uniformity 
may  oftentimes  be  adopted  without  sacrificing 
anything  of  value.  This  is  true  in  regard  to  many 
details  having  no  special  significance.  Thus, 
it  is  true  of  a  feature  of  the  time  table  of  railroads 
that  has  no  local  bearing,  namely,  the  signs  that 
are  used.  These  should  mean  the  same  thing 
everywhere.  Thus,  *the  train  runs  daily;  fthe 
train  runs  daily,  except  Sunday ;  t  daily,  except 
Saturday ;  ^  daily,  except  Monday ;  §  Sundays 
only ;  1 1  the  train  stops  for  meals. 

In  promulgating  train  rules  no  sufficient  effort 
is  made  in  many  cases  to  explain  the  reasons 
underlying  them;  no  attempt  is  made  to  place 
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the  trainman  who  has  to  carry  them  out  on  a 
plane  with  the  official  who  made  them.  This  is 
a  mistake,  as  it  will  never  be  possible  to  operate 
trains  with  the  highest  possible  efficiency  so  long 
as  those  in  charge  do  not  have  as  full  a  compre- 
hension of  the  rules  as  the  person  making  them. 
The  subject  is  an  important  one  and  growing 
more  so  each  day,  as  the  service  grows  in  needs 
and  complications.  In  some  of  my  books  I  have 
referred  to  the  jSnancial  affairs  of  railroads  and 
the  rules  and  regulations  governing  the  collec- 
tion, care  and  disbursement  of  money  and  the 
economical  purchase,  care  and  use  of  material. 
These  references  are  in  every  case  accompanied 
with  explanations  that  enable  the  reader  to  look 
at  the  subject  from  the  standpoint  of  the  mana- 
ger. He  can  thus  not  only  understand  clearly 
a  particular  matter,  but  questions  collateral 
thereto.  A  similar  practice  can  be  observed  to  ad- 
vantage in  many  things  connected  with  the  rules 
and  regulations  governing  the  movement  of 
trains.  Much  that  I  have  to  say  in  this  book  has 
this  object  in  view.  Such  explanatory  matter 
appears  unnecessary  to  experts,  but  it  must  be 
remembered  that  rules  and  regulations  are  most 
valuable  to  beginners.  To  such  persons  ex- 
planatory matter,  even  of  the  most  simple  and 
rudimentary  character,  is  of  the  greatest  possi- 
ble value.  Rules  are  not  promulgated  for  the 
few,  but  for  the  great  multitude  who  require 
guidance. 

The  disposition  of  those  connected  with  the 
train  service  to  give  the  rules  governing  them 
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more  thoughtful  consideration  is  apparent  with 
each  year's  experience.  But  this  is  not  esteemed 
enough  by  some  managers,  and  accordingly  they 
require  that  all  connected  with  the  train  service 
sliall  be  examined  periodically,  as  to  general  fit- 
ness and  specific  knowledge.  This  examination 
is  not  confined  to  new  men,  but  applies  to  all.  It 
is  based  upon  a  belief  that  it  is  necessary,  and 
moreover,  if  not  voluntarily  carried  ont  by  the 
railroad  companies  that  it  will  be  arbitrarily  en- 
forced by.  the  government;  that  one  great  rail- 
road accident  brought  about  through  the  manifest 
ignorance  of  trainmen  in  regard  to  necessary 
rules  and  regulations  will  precipitate  action  by 
the  government. 

In  the  absence  of  specific  examinations  of  this 
nature,  it  has  been  suggested  that  a  particular 
person  shall  be  designated  by  each  company 
whose  duty  it  shall  be  to  answer  questions  pro- 
poimded  to  him  by  trainmen  in  regard  to  rules 
and  regulations.  Thoughtlessness  and  indiflfer- 
ence  on  the  part  of  some  and  timidity  and  pride 
upon  the  part  of  others,  it  is  believed,  will  pre- 
vent a  general  imderstanding*  of  the  rules  unless 
adequate  provision  is  made  to  overcome  the  diffi- 
culty. If  explanation  could  be  vouchsafed  the 
proud  and  the  timid  without  shocking  their  sensi- 
bilities, they  would  gladly  accept  it.*    With  the 


*  Quite  a  number  of  railroad  companies  place  at  conyenient 
points  on  their  lines  what  they  call  a  ** question  box."  Anyone 
wishing  to  ask  a  question  writes  it  out  and  drops  it  into  the  box 
without  signing  his  name.  The  reply  is  posted  on  the  bulletin 
board,  where  all,  including,  of  course,  the  person  who  made  tlio 
inquiry,  can  see  it. 
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careless  and  indifferent  more  forcible  measures 
are  necessary. 

Not  only  must  rules  be  adequate  and  thor- 
oughly understood  by  those  they  govern,  but  they 
must  be  obeyed.  The  emergency  suggests  in- 
spection and  supervision.  Many  of  the  depart- 
ments of  the  service  provide  supervisors,  whose 
duty  it  is  to  see  that  needed  rules  and  regula- 
tions are  adopted  and  carried  out.  The  same 
practice  will  be  found  to  work  well  in  connection 
with  the  train  service.  High  efficiency  is  impos- 
sible otherwise.  Men  will  not  confess  their  igno- 
rance imasked;  indeed,  may  not  know  that  they 
are  ignorant.  There  must  consequently  be  some- 
one whose  duty  it  is  to  seek  them  out. 

The  rules  and  regulations  governing  the  move- 
ment of  trains  are  printed  and  supplied  to  every 
person  interested.  They  are  simply  and  clearly 
stated.  If  a  rule  is  transgressed,  it  should  be 
assumed  that  the  offense  was  conscious.  Igno- 
rance cannot  be  assumed  in  so  vital  a  matter.  To 
do  so  is  to  destroy  the  force  of  a  code  and  weaken 
the  discipline  of  the  force. 

Moreover,  if  a  rule  is  embodied  in  the  manual, 
attention  should  not  be  called  to  it  outside  of  or 
apart  from  the  manual  itself.  To  do  so  is  to 
weaken  all  other  rules.*  The  manual  should  be 
enforced  in  its  entirety. 

Employes  do  not  always  attach  the  same  sig- 
nificance to  specific  rules.     This  is  also  true  of 


*  It  has  not  been  a  startling  nor  unusual  thing  in  railway  prac- 
tice to  see  circulars  issued  calling  attention  to  a  rule  in  the 
manual  and  asking  its  enforcement. 
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signals.  Acquaintance  with  the  everyday  work- 
ing of  trains  teaches  that  allowance  must  be 
made  for  ignorance,  stupidity  and  thoughtless- 
ness, and  trainmen  strive  constantly  to  protect 
tliemselves  and  their  trains  from  the  fatal  effects 
thereof.  Thus,  the  engineer  does  not  depend  im- 
plicitly upon  the  protection  the  time  card  affords 
him.  Will  the  rules  be  carried  out?  he  constantly 
asks  himself.  Doubtless ;  anyway  he  ventures  no 
comments.  Outwardly,  he  is  unconcerned,  but  as 
he  proceeds  on  his  way  he  scrutinizes  th6  road 
before  him  with  an  intensity  that  never  wearies. 
His  anxiety  is  not  occasioned  by  fear  for  his  own 
safety,  though  that  has  its  influence,  but  is  the 
result  of  knowledge,  born  of  experience,  that 
blind  adherence  may  cost  him  his  life  and  the 
lives  of  the  people  in  his  care,  and  who  are  as 
unconscious  of  danger  as  they  are  helpless  to 
avert  it.  Oftentimes  his  watchfulness  is  of  no 
avail;  a  sharp  curve  brings  him  face  to  face 
with  an  obstruction,  an  open  switch,  or  may  be  a 
track  torn  up  for  repairs.  Some  necessary  rule 
upon  which  his  safety  depends  has  been  disre- 
garded. A  train  perhaps  that  should  have  waited 
has  gone  on  its  way,  confident  of  making  a  de- 
sired siding,  but  high  winds,  a  slippery  track,  or 
an  engine  that  will  not  make  steam  have  pre- 
vented, and  so,  suddenly,  from  out  the  obscurity 
it  emerges  to  meet  the  train  that  is  proceeding  on 
its  way  under  the  rights  accorded  it  by  the 
schedule. 

That  disasters  of  this  character  are  not  of  more 
frequent  occurrence  is  largely  attributable  to  the 
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watchfulness  of  trainmen.  They  know  that  lack 
of  care  may  not  only  cost  the  offeftder  his  life 
but  involve  many  innocent  lives.  And  so  there 
grows  up  in  their  minds  an  intense  conservatism. 
They  strive  literally  to  comply  with  every  rule, 
risking  nothing,  but  their  obedience  is  attended 
with  unceasing  watchfulness.  To  this  latter  and 
their  desire  to  adhere  to  established  rules,  travel- 
ers owe  their  safety. 

The  more  we  scrutinize  the  rules  of  different 
roads,  the  more  we  are  surprised  at  their  lack  of 
uniformity.  Many  of  the  differences  appear  ma- 
terial ;  others,  again,  are  manifestly  differences  of 
form  only.  Oftentimes  we  can  trace,  or  think 
we  can,  in  the  regulations  the  peculiar  traits  of 
those  who  formulated  them.  Thus,  the  rules  of 
one  company  are  minute  and  exacting,  while 
those  of  another  trust  more  to  the  discretion  of 
employes.  Much  is  said  in  favor  of  each  system ; 
under  one  it  is  claimed  employes  act  automatic- 
ally; under  the  other  more  zealously,  but  less 
effectively.  The  first  named  system,  a  critic  may 
point  out,  is  the  best  for  the  company  for  the 
time  being,  the  last  named  most  advantageous  to 
the  growth  of  the  men. 

We  must  be  familiar  with  properties  to  enable 
us  to  understand  the  reason  for  many  differences 
that  exist.  Thus,  upon  one  line  trains  going 
south  are  entitled  to  the  road  for  a  certain  num- 
ber of  minutes  after  the  time  fixed  in  the  table 
for  meeting  opposite  trains,  the  trains  going 
north  being  required  to  keep  out  of  their  way 
meanwhile.     Upon    a    neighboring    road    trains 
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goinp:  north  will  be  the  ones  that  are  favored. 
'J'hi^  distinction  is  based  on  the  importance  of 
trains,  but  it  does  not  require  a  vivid  imagination 
to  pi(»turo  the  possible  consequences  that  would 
follow  a  mistake  as  to  the  rights  possessed  by 
tlie  respective  trains.  Such  a  mistake,  however 
unlikc^ly,  is  rendered  barely  possible,  it  has  been 
clainuMl,  by  the  transfer  of  employes  that  is  all 
the  tini(^  ^oin^  on  between  railroads. 

A  noticM^abh^  difference  in  rules  is  that  affecting 
construction  and  other  working  trains.  Thus, 
one  company  will  rc^quire  such  trains  to  keep  ten 
ininnt(\s  out  of  the  way  of  freight  trains.  These 
trains  require^  many  men  in  their  operation, 
and  the  loss  to  a  company  through  enforced  idle- 
ness of  tliis  kind  amounts  yearly  to  a  large  sum. 
A  neii^liboring  company,  keeping  this  fact  in 
mind,  gives  its  working  trains  permission  to  con- 
tinue at  work  (protected  by  signals)  until  the 
approaching  freiglit  train  is  in  sight.  Upon  the 
last  named  road  its  practice  might  be  practicable 
while  upon  the  other  it  might  not  be.  Business 
situations  in  the  main  govern  such  matters, 
though  not  always. 

The  margin  of  time  allowed  trains  of  a  superior 
class  (which  time  must  not  be  used  by  inferior 
trains)  is  not  uniform  upon  different  roads.  One 
company  will  require  freiglit  trains  to  be  upon 
a  siding  twenty  minutes  in  advance  of  the  time  a 
train  of  superior  grade  is  due;  another  line, 
fifteen  minutes;  another  line,  ten  minutes.  The 
object  of  each  is  to  strike  a  safe  mean.    Different 
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conditions  render  differences  possible  and  neces- 
sary. 

A  study  of  the  rules  and  regulations  di  railways 
discloses  strenuous  efforts  to  make  the  most  of 
every  circumstance.  That  these  efforts  are  some- 
times ill  directed  is  true,  but  such  failures  teach 
a  lesson  and  are,  therefore,  in  the  end  not  wholly 
lost.  On  one  road,  to  illustrate,  detached  engines 
are  required  to  precede  regular  trains.  Another 
company,  with  an  eye  to  the  saving  that  may  be 
effected,  requires  such  engines,  when  accompany- 
ing freight  trains,  to  follow  rather  than  precede, 
the  object  being  to  make  them  assist  the  loaded 
train.  However,  it  may  be  said  in  connection 
with  such  differences  that  assistance  may  be 
valuable  in  one  instance  and  not  in  the  other. 

Not  the  least  surprising  of  the  variations  that 
exist  are  those  having  reference  to  the  manner 
of  conducting  business  upon  double  track  roads. 
While  it  seems  apparent  to  Americans  that  vehi- 
cles on  the  public  highway  should  turn  to  the  left 
in  passing,  it  seems  equally  clear  to  them  that 
upon  a  railway  where  danger  of  coUison  does  not 
exist,  trains  should  take  the  right-hand  track. 
However,  the  regulations  of  many  lines  require 
trains  to  run  on  the  left-hand  track;  others  re- 
quire them  to  take  the  right-hand  track.  There  are 
reasons  for  these  differences  at  the  present  time 
(though  perhaps  not  in  the  beginning),  one  of  the 
most  weighty  of  which  is  the  fact  that  custom 
has  made  current  practices  the  best  to  follow. 
Not  only  is  the  force  schooled  in  such  practice, 
but  many  of  the  physical  features  of  the  line 
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have  been  based  on  it  and  cannot  be  easily  or 
clieaply  adapted  to  any  other. 

A  diversity  somewhat  similar  to  that  existing 
in  train  rules  is  found  in  the  telegraph  service. 
Thus,  upon  the  lines  of  one  company  the  signal 
**7"  flying  along  the  wire  closes  every  key  and 
silences  every  operator.  It  is  a  magic  number 
and  hushes  all  disputes.  It  may  mean  life  and 
death.  At  any  rate,  it  is  a  warning  to  clear  the 
line  a  signal  that  the  waiting  message  must  take 
precedence  of  everything  else.  On  another  line 
the  signal  in  question  possesses  no  significance 
whatever,  and  its  repetition  would  never  still  the 
struggle  that  is  forever  going  on  among  opera- 
tors for  the  circuit.  Upon  another  line  the  caba- 
listic sign  **9"  hushes  everyone.  It  is  the  signal 
of  the  executive,  and  woe  to  the  unfortunate  who 
ventures  to  break  in  upon  its  prerogatives.  Else- 
where this  number  has  no  meaning,  and  its  repe- 
tition would  only  excite  profanity.  Upon  every 
line  ingenious  means  are  adopted  to  save  time 
and  labor.  Thus,  letters  are  made  to  convey 
special  information  or  lengthy  interrogatories. 
AVhen  letters  have  been  exhausted,  numerals  are 
resorted  to. 

While  the  rules  of  no  two  railroad  companies 
were  alike  at  the  start,  no  code  contained  every 
rule  that  possessed  practical  value.  But  the  code 
of  every  company  contained  valuable  hints  and 
suggestions  that  might  be  profitably  studied  by 
others.  I  have  never  ceased  to  admire  the  prac- 
tical wisdom  and  adaptability  railway  managers 
evinced  in  forming  their  train  rules  and  regu- 
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lations.  Each  brouglit  to  the  subject  his  quota 
of  knowledge,  sometimes  wholly  original,  some- 
times adaptive  merely.*  This  last  peculiarity 
was  especially  striking.  Thus,  one  manager,  who 
had  given  particular  attention  to  claims,  di- 
rected his  subordinates  in  case  of  accident,  to 
report,  with  other  facts,  the  names  of  wit- 
nesses; other  companies  noted  the  provision 
and  adopted  it.  Another  manager,  taking  advan- 
tage of  every  doubt,  warned  employes  that  the 
company  would  not  be  responsible  for  accidents 
to  them  while  coupling  cars!  Another  manager 
would  take  a  common  rule  and,  by  adding  a 
clause,  gave  it  a  completeness  it  did  not  before 
possess.  By  and  by  the  change  would  be  gener- 
ally noticed  and  adopted.  One  practical  man- 
ager ordered  his  engineers  not  to  exceed  fifteen 
miles  an  hour,  and  pointed  out  that,  running  at 
that  rate,  they  would  pass  seven  telegraph  poles 
a  minute.  Another  manager  invented  a  system 
peculiarly  his  own,  whereby  trainmen  could  sig- 
nal each  other  in  the  event  a  train  should  break 
into  more  than  two  parts.  Still  another  manager 
defined  the  rights  possessed  by  extra  trains  in 
the  absence  of  special  orders,  if  they  could  not 
reach  the  meeting  point  without  trespassing  upon 
the  time  of  trains  going  in  the  opposite  direction. 
The  instances  I  have  cited  are  merely  intended 
as  illustrative  of  the  originality  of  knowledge  and 


*  I  speak  in  the  past  tense  because  the  methods  that  govern  trains 
were,  in  the  main,  formulated  in  the  early  history  of  railroads,  and 
the  men  who  instituted  them  and  put  them  in  force  have  long  since 
passed  away,  with  but  few  exceptions. 


354  OPERATING  TBAIN8 

diversity  of  experience  evinced  by  managers  (act- 
ing apart)  in  framing  codes  of  rules  governing 
the  movement  of  trains.  A  volume  would  hardly 
be  sufficient  to  point  out  the  special  regulations 
in  force  to-day  suggested  by  the  experiences  and 
environment  of  diflf erent  managers.  Out  of  such 
experiences  and  conditions  an  effective  code  of 
train  rules  is  being  evolved.  It  is  not  yet  com- 
plete. The  way  seems  long  and  prosaic,  but  all 
the  beneficent  laws  in  existence  that  make  life 
worth  li\dng  have  grown  in  the  same  simple, 
cumulative  way. 


CHAPTER    XV. 


TBAIN    PHBASEOLOGY. 


The  nomenclature  of  trains  is  well  understood 
by  men  in  the  service,  in  the  localities  where  the 
peculiar  idioms  it  takes  on  happen  to  be  current, 
but  to  novices  and  the  world  at  large  it  is  an 
enigma,  and,  like  all.  enigmas,  must  be  explained 
in  order  to  be  understood. ' 

Many  of  the  phrases  used  by  trainmen  are 
adaptations.  Many  are  evolved  from  the  pecul- 
iarities of  the  service.  While  the  vocabulary  of 
trainmen  is  not  as  copious  as  that  of  sailors, 
many  of  their  phrases  are  quite  as  enigmatical. 
Thus,  when  American  trainmen  speak  of  **  flying 
switches"  foreigners  are  puzzled.  Nor  are  they 
more  enlightened  in  regard  to  such  things  as 
** running  switches,"  ** shooting  stations,"  '*wild 
trains,"  ** whistling  posts,"  '^ taking  side  tracks," 
^^ making  time,"  ** clearing  trains,"  '^slipping  en- 
gines," ** setting  switches,"  and  so  on. 

The  phraseology  of  the  English  roads  is  quite 
different  from  that  of  America,  but  not  more 
intelligible  to  us  than  our  form  of  speech  is  to 
Englishmen.  How  many  railway  men  in  America 
are   there   who  know  the  meaning   of   **  scotch 

(355) 
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block/'*  **sprag''t  ''trolley/'*  '*lay  bye,' '8 
'Morry/'ll  ''ganger/'lf  or  *'train  staff"?**  In 
England,  as  in  the  United  States,  the  names  of 
many  things  connected  with  railways  had  a  sig- 
nificance half  a  century  ago  that  they  no  longer 
possess.'^t 

The  great  bulk  of  the  phrases  now  used  by 
trainmen  in  a  country  are  well  understood  by  its 
peojile,  but  many  are  intelligible  only  to  those 
familiar  ^^'ith  the  peculiar  vernacular  of  railway 
men.  It  is  desirable  that  thev  should  be  under- 
stood  at  least  bv  evervone  in  the  service  of  rail- 
ways.  The  list  I  give  might  be  enlarged.  It  is  con- 
stantly receiving  new  accessions.    It  is  as  follows : 

Ahead  of  Time. — AMien  a  train  reaches  a  place 
before  it  is  due  at  such  place,  according  to  the 

^  A  movable  block  laid  across  the  track  to  prerent  the  move- 
ment of  cars. 

t  A  block  fastened  to  a  pivot  near  the  end  of  a  siding^  and  laid 
across  the  siding  when  cars  have  been  left  in  it,  to  prerent  their 
being  moved  out  accidentally. 

t  Car  used  by  trackmen. 

i  A  side  track. 

,  A  flat  car. 

^The  foreman  in  charge  of  section  men. 

**  A  staff  used  upon  a  single  track  road  to  indicate  that  a  train 
has  been  granted  the  right  to  run  over  a  particular  aeetioii  of  line, 
as  explained  elsewhere  herein. 

ft  *  *  At  the  '  booking  office '  of  an  English  road  no  J^no^itig  ia 
done.  You  merely  say.  to  an  unseen  if  not  inviaible  person, 
through  a  small  hole,  'First  (or  second)  claaSy  single  (or  return)/ 
put  down  your  money,  receive  your  ticket  and  depart.  Bat  as 
there  were  booking  offices  for  the  stage  coaches  which  used  to  mn 
I)etween  all  the  towns  and  through  nearly  all  of  the  Tillagea  of 
England,  the  term  had  become  fixed  in  the  minds  and  npon  the  lips 
of  this  nation  of  travelers.  So  it  was  with  the  gmurd  and  his 
name;  and  when  the  railway  carriage  supplanted,  or  ratiier  drove 
out.  the  stage  coach,  the  old  names  were  given  to  the  new  things, 
and  the  continuity  of  life  was  not  completely  lirdkeii."'-^fiidhard 
Grant   White. 
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schedule  or  special  order  under  which  it  is  run- 
ning, it  is  said  to  be  ahead  of  time.* 

Behind  Time. — ^When  a  train  fails  to  reach  a 
point  at  the  time  specified  in  the  schedule  or 
special  order  imder  which  it  is  operated,  it  is  said 
to  be  behind  time. 

Block  System. — ^A  system  devised  to  facilitate 
business  and  protect  trains.  Under  the  block 
system  the  track  of  a  road  is  divided  into  con- 
venient sections  called  blocks. 

Brake. — ^An  apparatus  attached  to  engines  and 
cars  for  the  purpose  of  bringing  them  under  con- 
trol, when  occasion  requires  to  lessen  their  speed 
or  stop  them  when  in  motion.  **A  piece  of  mech- 
anism for  retarding  or  stopping  motion  by  fric- 
tion, as  of  a  carriage  or  railway  car,  by  the  pres- 
sure of  rubbers  against  the  wheels." — Webster. 
The  application  of  this  power  or  friction  to  the 
wheels  is  described  by  the  phrase  **  setting  the 
brakes.'' 

Cars. — Freight  cars  are  called  wagons  in  Great 
Britain;  passenger  cars  are  called  coaches  or 
carriages.  In  Europe  the  passenger  car  is  quite 
generally  divided  into  compartments,  with 
entrances  on  the  sides  of  the  car.  The  compart- 
ments of  first  and  second  class  carriages  usually 
contain  seats  for  eight,  four  on  each  side.  The 
third-class  car  is  occupied  in  common  and  is 
extremely  plain.  Formerly,  there  were  no  toilet 
facilities  for  any  of  the  classes.  They  are  now 
provided  in  many  instances  for  the  first  class. 

*  It  is  a  most  imperative  and  obviously  necessary  rule  that  no 
train  shaU  leave  a  station  ahead  of  its  schedule  time. 
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While  the  compartments  of  this  class  are  lux- 
uriantly furnished,  the  facilities  do  not  compare 
in  comfort  with  the  drawing  room  or  chair  car  of 
America. 

Classes  of  Trains. —  *' Regular, ' '  '* Extra,'' 
** Special"  and  **Wild."* 

Clearing  a  Train. — Keeping  out  of  the  way  of  a 
train;  arriving  at  a  meeting  or  passing  point 
before  the  train  to  be  cleared  is  due. 

Closed  Switch. — When  a  switch  is  ** closed^'  the 
main  track  is  then  uninterrupted,  i.  e.,  not 
diverted. 

Construction  Train. — ^A  train  employed  in  the 
transportation  of  material  used  in  connection 
with  the  improvement  of  the  property  of  a  rail- 
road or  the  building  of  new  lines.  It  is  usually 
understood  to  mean  trains  engaged  in  hauling 
ballast,  dirt,  gravel,  stone  and  timber,  or  engaged 
in  removing  earth  from  ditches  and  cuts.  Trains 
occupied  in  the  work  last  described  are  called 
ditching  trains. 

Drop  off  Flagman. — ^A  man  who  gets  off  a  train 
for  the  purpose  of  protecting  its  rear. 

Extra  Train. — ^A  train  not  expressly  provided 
for  in  the  schedule.*^ 

Flying  Switch. — The  disconnecting  of  a  portion 
of  a  train  while  in  motion,  just  before  reaching  a 

*  As  a  matter  of  fact,  there  are  only  two  classes — ^regnlar  and 
special.  The  last  is,  however,  differently  designated  on  different 
railroads. 

t  The  term  is  not  as  conmion  as  formerly.  It  is  now  quite  gen- 
erally the  practice  when  extra  trains  are  run  to  incorporate  them 
with  trains  provided  for  by  the  time  table,  as  the  first,  second  or 
third  section,  as  the  case  may  be.  Extra  passenger  trains  are 
more  frequently  called  "specials"  than  "extoaa." 
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switch.  The  forward  part  of  the  disconnected 
train  is  then  accelerating  in  speed  so  that  it  will 
reach  and  pass  the  switch  in  time  for  the  person 
in  charge  thereof  to  divert  the  detached  cars  to 
another  track. 

Grade  of  Trains. — The  grade  of  trains  varies 
upon  different  roads,  but  it  may  be  stated  gener- 
ally as  follows:  The  four  classes  of  passenger 
trains,  limited,  express,  local  and  suburban;  the 
three  classes  of  freight  trains — live  stock,  through 
and  way;  trains  operated  under  special  or  tele- 
graphic orders. 

Holding  a  Train. — Holding  a  train  by  special 
order  or  under  the  provisions  of  the  schedule,  say 
until  another  train  arrives  or  passes  it. 

Interlocking. — Tracks  controlled  from  a  com- 
mon point,  by  means  of  levers,  each  switch  and 
signal  being  locked  so  as  to  protect  the  track  over 
which  the  train  is  passing.  The  term  is  fully 
explained  elsewhere  herein. 

Keeping  off  the  Time  of  a  Train. — ^An  order  to 
a  tratQ  not  to  obstruct  the  track  nor  attempt  to 
occupy  it  as  against  another  train. 

Lost  its  Rights. — ^When  a  train  has  lost  its 
rights  under  the  schedule. 

Lost  Time. — The  time  that  a  train  has  lost 
according  to  its  schedule.  If  a  train  is  behind 
time  it  has  *'lost  time.'* 

Main  Track. — The  principal  track  or  tracks  of 
a  road  upon  which  trains  are  run. 

Making  Time. — A  train  running  in  accordance 
with  the  time  allotted  it  in  the  schedule.    When 
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a  train  is  recovering  time  it  has  lost,  it  is  said  to 
be  * '  making  up  time. ' ' 

Meeting  Point. — A  point  at  which  trains  moving 
in  opposite  directions  meet. 

Movement  of  Trains  by  Telegraph. — The  ma- 
nipulation of  trains  from  a  central  oflSce  through 
the  medium  of  the  telegraph.  The  substitution  of 
special  orders  for  the  rights  allotted  under  the 
schedule. 

On  Time. — A  train  conforming  to  the  time  spec- 
ified in  the  schedule. 

Open  Switch, — When  a  switch  is  **open,''  the 
main  track  is  connected  with  a  subsidiary  or  col- 
lateral track. 

Overshooting. — Kunning  past  a  point  or  station. 

Passing  Place. — The  place  where  a  train  is 
overtaken  and  passed  by  another  train  going  in 
the  same  direction.* 

Regular  Train. — A  train  specifically  named  in 
the  schedule. 

Bight  to  the  Road. — The  right  of  a  train  to 
occu])y  the  main  track  at  a  particular  time  and 
l)lace,  to  the  exclusion  of  all  other  trains.  In 
tli(^  absence  of  orders  to  the  contrary,  trains  of 
an  inferior  grade  are  required  to  keep  out  of  the 
way  of  trains  of  a  superior  grade.  Thus,  when  a 
superior  train  is  due  according  to  the  schedule, 
inferior  trains  must  not  occupy  the  main  track. 

Rights  of  a  Train. — Rights  that  a  train  pos- 
Rossos  as  defined  by  the  schedule,  or  special 
orders. 


*  Tf  tlic  trains  are  proceeding  from  opposite  directions,  the  point 
where  they  pass  each  other  is  called  the  meeting  place. 
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Running  Against  a  Train, — ^When  two  trains 
are  to  meet  at  a  certain  point  they  are  said  to  be 
running  against  each  other. 

Run  Regardless. — The  right  a  train  has  to  run 
regardless  of  other  trains,  as  **you  will  run  from 
Ford  Edward  to  Glens  Falls  regardless  of  train 
No.  9,  keeping  out  of  the  way  of  all  other  regu- 
lar trains.'* 

Schedule.— See  ''Time  Table.*' 

Semaphore. — ^An  apparatus  or  signal  for  con- 
veying information  to  trainmen. 

Setting  a  Switch. — Arranging  a  switch  so  as  to 
connect  certain  tracks.  When  a  switch  is  adjusted 
so  as  not  to  disconnect  the  main  stem,  it  is  said 
to  be  * '  set  for  the  main  track. ' '  The  directions  to 
trainmen  and  others,  so  often  to  be  met  with,  to 
see  that ' '  switches  are  set  right, ' '  means  that  they 
are  to  see  that  switches  are  adjusted  so  as  not  to 
disconnect  the  main  track. 

Shunting. — The  English  term  for  switching. 

Side  Track. — ^A  track  varying  in  length  and 
running  parallel  with  the  main  track,  and  con- 
nected with  it  at  one  or  both  ends.  With  unim- 
portant exceptions,  freight  cars  are  loaded  and 
unloaded  on  these  tracks.  The  tracks  vary  in 
number  and  length  with  the  business  that  requires 
accommodation.  For  the  purpose  of  enabling 
trains  to  meet  and  pass  each  other,  suitable  side 
tracks  are  required  to  be  located  at  convenient 
points.  The  terms  familiar  to  railway  men, 
''will  take  a  side  track,**  "will  side  track,"  mean 
that  the  train  referred  to  will  occupy  a  side  track. 

Signals. — The  mediums  by  which  intelligence 
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is  conveyed  quickly,  and  at  a  distance,  between 
employes  at  night  and  by  day,  through  the  agency 
of    the    senses. 

Sliding  Wheels. — In  England  this  is  called 
skidding  wheels. 

Special  Train. — ^A  train  provided  for  a  special 
purpose  and  not  named  in  the  schedule. 

Spur  Track. — ^A  track  connected  at  one  end 
only  with  the  main  track. 

Station. — A  place  where  the  traffic  of  a  rail- 
road is  received  and  discharged.  The  depot  and 
its  immediate  vicinity.  In  the  movement  of 
trains  a  side  track  located  at  an  isolated  point  on 
the  line  possesses  the  same  significance  as  a  sta- 
tion— a  place  where  trains  meet  or  pass. 

Switch. — A  mechanical  apparatus  constructed 
at  the  junction  of  two  or  more  tracks.  It  is 
operated  with  a  lever  and  cross  bar,  and  by  its 
aid  diverging  lines  are  connected  or  disconnected 
at  pleasure.  In  England  a  switch  is  spoken  of 
as  **the  points."  What  we  call  a  switchman  is 
there  termed  a  pointsman.* 

Switching  is  called  ** shunting*'  on  English 
roads.  It  means  the  transfer  of  a  car  from  one 
track  to  another;  the  manipulation  of  cars  in 
yards;  arranging  and  rearranging  cars  in 
trains,  etc. 


*  It  is  an  interesting  fact  that  when  the  switch  was  first  used 
the  two  movable  rails  composing  it  were  not  connected  by  a  cross 
bar,  nor  was  it  operated  by  a  lever,  as  described.  The  operator 
was  compelled  to  move  first  one  and  then  the  other  ndl  into 
position.  The  connection  of  the  two  rails  was,  in  its  day,  esteemed 
a  great  invention,  as  indeed  it  was,  paving  the  way  for  the  use 
of  the  elaborate  interlocking  devices  now  in  vogue. 
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Third  Track. — ^A  third  track  placed  between 
the  main  tracks  of  a  double  track  road  for  the 
purpose  of  enabling  trains  to  pass  each  other 
with  facility;  a  track  occupied  by  trains  of  an 
inferior  grade  for  the  purpose  of  allowing  trains 
of  a  superior  grade  to  pass. 

Through  or  Limited  Train. — A  train  designed 
to  accommodate  through  traflSc. 

Time. — The  time  allotted  to  trains  in  the 
schedule  by  which  their  movements  are  gov- 
erned. 

Time  Table. — The  schedule  fixing  the  grade  of 
each  and  every  regular  train,  providing  where 
trains  shall  meet  or  pass  each  other;  fixing  the 
maximum  speed  of  trains  and  giving  each  regular 
train  a  definite  number,  and  specifying  the  time 
of  its  arrival  at  and  departure  from  stations. 
Eules  and  regulations  governing  the  movement 
of  trains  form  a  part  of  the  time  table. 

Train  Dispatcher. — The  official  who  directs  the 
movement  of  trains.    An  expert. 

Turn  a  Switch. — To  disconnect  one  track  to 
connect  with  another. 

Way  Train. — A  train  that  stops  at  the  various 
stations  and  is  occupied  in  doing  the  local 
business  of  a  company;  an  accommodation 
train.* 


*  The  duties  of  employes  on  way  freight  trains  in  America  are 
multifarious.  In  addition  to  the  duties  of  trainmen,  they  handle 
much  of  the  freight  hauled  in  their  trains.  For  instance,  a  freight 
car  will  contain  small  parcels  of  freight  for  many  different  points. 
It  is  the  duty  of  the  trainmen  to  unload  this  freight.  When  the 
freight  to  be  shipped  from  a  station  is  not  sufficient  to  warrant  the 
exclusive  use  of  a  car,  it  is  piled  upon  the  depot  platform,  to  be 
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When  a  Train  Has  Lost  Its  Rights. — ^A  regular 
train,  wlien  twelve  hours  behind  time,  loses  its 
right  to  the  road  against  all  regular  trains;  is 
no  longer  provided  for  by  the  schedule ;  ceases  to 
be  a  regular  train.  A  train  may  lose  its  rights  as 
against  a  particular  train  or  trains,  and  still  pos- 
sess rights  over  other  trains.  Upon  a  single 
track  road  a  train  is  not  allowed  to  leave  a  station 
where  it  should  meet  a  train  of  its  own  grade 
until,  say,  thirty  minutes  after  its  leaving  time. 
Thereafter  it  proceeds  on  its  course,  keeping 
thirty  minutes  behind  its  time,  the  opposing  train 
keeping  out  of  its  way.  Trains  of  inferior  grade 
cannot  proceed  until  trains  of  superior  grade 
have  arrived,  unless  the  latter  are  twelve  or  more 
liours  behind  time. 

Whistling  Post. — A  post  erected  in  the  vicinity 
of  stations,  crossings  and  bridges  to  signal  the 
engineman  to  sound  the  whistle. 

Wild  Train. — An  irregular  train  for  wliicli  no 
provision  is  made  in  the  schedule.  It  is  operated 
under  special  orders. 

Wood  or  Fuel  Train. — ^A  train  engaged  in  haul- 
ing the  fuel  of  a  company. 

Y — ^A  track  of  this  shape ;  a  convenient  means 
of  turning  engines. 

Many  words  used  to  express  things  in  connec- 
tion with  the  operations  of  railroads  are  readap- 
tations  from  old  forms,  as  I  have  intimated.  Thus, 
in  the  days  of  stage  coaches  the  place  where 


loaded  by  the  trainmen  into  some  empty  or  partially  loaded  car 
in  the  train.  The  engines  of  way  freight  trains  do  the  switching 
at  the  small  stations. 
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passengers  engaged  their  seats  was  called  the 
** Booking  Oflfce."  WTien  railroads  were  intro- 
duced the  ofl^jes  in  which  tickets  were  sold  were 
called  ** Booking  Offices."  The  man  who  guarded 
the  stage  coach  in  the  troublesome  times  of  Dick 
Turpin  continued  to  be  called  a  guard  when  put 
in  charge  of  a  railroad  train.  Inter-communica- 
tion has  made  some  of  the  words  of  the  respective 
countries  familiar  to  the  people  of  each,  but  in 
many  cases  this  is  not  so  and  never  will  be.  I 
append  below  a  few  of  the  words  that  differ 
whose  significance  must  be  known  in  order  to 
understand  the  nomenclature  of  railroads  in  the 
respective  countries.  Thus,  what  Americans  call 
a  baggage  car,  the  English  call  a  luggage  van; 
what  the  former  call  a  fireman,  the  latter  call  a 
stoker ;  similarly  a  ticket  office  is  a  booking  office ; 
a  station  agent,  a  station  clerk;  a  baggage  room, 
a  cloak  room;  a  passenger  car,  a  carriage;  bag- 
gage is  luggage ;  a  mail  car  is  a  post  van ;  a  con- 
ductor is  a  guard;  an  engineer  is  a  driver;  a 
freight  car  is  a  goods  van;  section  foreman  is  a 
ganger ;  section  men  are  plate  layers.  These  are 
the  more  important  differences  in  addition  to 
those  already  noticed. 
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Duties  of  Employes  in  Relation  to  the  Train 
Sebvice — General  Rules  Governing  Tele- 
graph AND  Telephone  Operators,  Line  Re- 
pairers, Yardmasters,  Passenger  Conductors, 
Train  Baggagemen,  Passenger  Trainmen, 
Freight  Conductors,  Freight  Brakemen, 
Engine  House  Foremen,  Supervisors  of 
Signals,  Signal  Repairmen. 

The  technical  rules  and  regulations  governing 
the  operation  and  movement  of  trains  in  single 
and  double  or  more  tracks,  by  telegraph  and  by 
telephone,  under  block  systems  or  other  mechan- 
ical methods,  are  fully  set  forth  in  other  chapters 
in  this  book.  There  are,  however,  certain  funda- 
mental and  general  rules  governing  employes 
eiigaged  in  the  train  service  which  are  just  as 
necessarv  to  be  observed  as  the  technical  rules 
referred'to,  in  order  that  trains  may  be  promptly, 
economically  and  efficiently  handled. 

These  rules  follow: 

General, 

1.  All  employes  should  promote  safety  of  trains  and  the  good 
service  of  the  company  by  all  means  in  their  power,  reporting  any 
defects  in  track,  bridges  or  equipment,  or  any  improper  conduct 
of  employes. 

(366) 


OPERATING  TRAINS  367 

In  case  of  accident  to  trains  or  damage  to  roadway,  they  should 
give  their  best  efforts  to  clearing  the  road,  and  rendering  any 
assistance  in  their  power,  whether  it  be  in  the  line  of  their  usual 
duty  or  not. 

They  should  notice  the  condition  of  passing  trains,  and  if  they 
observe  anything  out  of  order  they  should  notify  the  men  upon 
the  train  by  proper  signal,  and  the  train  dispatcher  when  prac- 
ticable. Trainmen  should  always  observe  the  trackmen  and  other 
employes,  as  they  pass,  and  be  watchful  for  signals  from  them. 

2.  No  person  suspended  or  dismissed  from  one  department  or 
division  of  the  service  should  be  employed  in  another  without  the 
consent  of  the  head  of  the  department  or  division  from  which  he 
was  dismissed. 

3.  Switch  and  car  keys  will  be  furnished  to  designated  employes, 
and  should  be  receipted  for  on  the  proper  form. 

4.  When  an  employe  leaves  the  service,  badges,  signals,  lamps, 
keys  and  such  equipment  supplied  by  the  company  should  be 
returned. 

5.  No  employe  will  be  permitted  to  be  absent  from  duty  or  to 
change  places  with  another  without  first  obtaining  permission  from 
his  superior. 

6.  The  assignment,  or  attaching  of  an  employe's  wages  by  gar- 
nishment process,  or  proceedings  in  aid  of  executions,  will  be 
considered  sufficient  cause  for  dismissal. 

7.  Whenever  a  subpoena-replevin  attachment,  or  other  legal 
process,  is  served  upon  any  agent  or  officer,  that  person  should 
immediately  send  notice  of  the  same  to  the  consignor  and  con- 
signee, to  the  proper  head  of  department  and  forward  the  original 
papers  by  first  train  mail  to  the  law  department. 

If  freight  is  seized  by  process  of  law,  all  charges  collectible 
should  be  demanded,  And  a  receipt  for  the  property  taken,  before 
delivery  is  made  to  any  officer  of  the  law. 

8.  Waybills  should  not  be  changed  without  proper  authority. 
Changes  should  be  made  with  ink  and  authority  for  the  change 
shown  on  the  waybill.  Name  of  person  making  the  change,  his 
station  and  date  changed,  should  also  be  shown. 

9.  No  persons,  except  those  authorized,  will  be  permitted  to  enter 
within  the  railings  of  telegraph  or  telephone  offices. 

10.  The  use  of  the  telegraph  and  telephone  should  be  restricted 
to  affairs  in  which  an  immediate  answer,  or  a  saving  of  time,  is  of 
importance. 

Messages  should  not  be  sent  by  telegraph  when  the  use  of  train 
mail  will  accomplish  the  purpose.  All  messages  should  be  briefly 
worded,  and  strictly  upon  the  company's  business. 

11.  Train  dispatchers,  operators,  signalmen,  conductors,  train 
baggagemen,  brakemen,  enginemen,  firemen,  yardmen,  section 
foremen  and  bridge  foremen  should  pass  an  examination  on 
operating  rules  before  being  permitted  to  work. 

12.  Condnetors  and  enginemen  should  not  go  to  meals,  or  delay 
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their  trains  from  any  cause,  after  receiving  a  train  order  which 
permits  them  to  proceed;  but  if  not  ready  to  leave  they  should 
at  ouce  notify  the  train  dispatcher,  stating  the  time  the  train 
probably  will  be  detained. 

13.  Conductors  and  brakemen  of  freight  trains  should  station 
themselves  where  signals  can  be  observed  and  exchanged  passing 
through  all  stations.  When  passing  through  stations  or  yards 
where  their  train  may  be  required  to  stop,  approaching  fuel  and 
water  stations,  railroad  crossings,  at  grade,  drawbridges,  track 
covered  by  slow  orders,  or  on  long  descending  grades,  and  at  other 
places  where  siifety  requires  extra  precautions,  brakemen  should 
\\e  on  top  of  train  lu  position  to  observe  signals  and  assist  in 
stopping  trains  should  emergency  require.  Enginemen  and  firemen 
sliould  keep  watch  for  signals  from  trainmen  at  all  times  and 
obtain  a  **  Proceed"  signal  from  the  rear  after  all  switches  at  a 
station  has  been  passed,  this  signal  to  be  acknowledged  by  the 
whistle  signal  14  (g). 

14.  Knginonien  or  conductors  changing  places  or  relieved  by 
others  before  completion  of  their  trips  should  carefully  exchange 
all  train  orders  and  an\  special  instructions  they  may  have,  and 
each  should  know  that  they  are  {)erfectly  understood  by  the  other. 
No  change  of  this  kind  will  be  (permitted  without  the  consent  of  the 
train  dispatcher. 

lo.  Conductors  and  enginemen  should  report  switches  found  out 
of  order  or  misplaced. 

IG.  Switches  should  be  set  for  the  dead  rails  over  track  scales 
when  scales  are  not  in  use. 

17.  Only  trainmen  or  switchmen  may  be  permitted  to  ride  cars 
or  in  any  way  assist  in  switching  trains  on  the  road  or  at 
tcnninals. 

1"^.  Standing  upon  the  footboards  of  engines  in  motion  while 
coupling  to  cars,  going  between  cars,  or  any  car  and  engine  while 
in  motion,  or  walking  directly  in  front  of  a  moving  car  or  engine 
for  any  purpose  whatsoever,  is  prohibited. 

l;\  km  ploy  es  should  see  that  drawbars  are  in  good  order  before 
j:o:ug  Ivtween  cars.  Stepping  upon  the  front  of  approaching 
onginos.  jumping  on  or  otf  cars  or  engines  moving  rapidly  and  all 
similar  practices  are  dangerous,  unnecessary,  and  are  not  required. 

-0.  No  iH'rson  will  V-e  permitted  to  ride  upon  the  pilot  of  a  loco- 
motive, either  in  the  d:<«':iari:e  of  duty  or  otherwise. 

'21.  Turr. -table?  should  be  kept  looked,  except  while  being  used 
or  :n  :mn:ediate  vhariro  ot  employes.  When  found  unlocked,  or 
table  or  look  out  of  order,  tiio  fact  should  be  reported  at  once 
Vy  wire. 

-i!.  C' ndiiotors  should  know  at  all  times  that  their  trains  are 
vvovided  with  overythini:  necessary  to  them  to  complj  with  the 
r^' filiations  of  the  company. 

i!-^.  It  a  oor...ii;otor  or  en ^ iceman  discovers  anything  wrong  with 
:"..o  :r:Kk.  I  ridges  or  vul verts  which  would  be  likely  to  cause  an 
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accident  to  a  following  train,  he  should  leave  flagman,  call  the 
section  men  and  notify  the  train  dispatcher  by  wire. 

24.  Great  care  should  be  taken  to  prevent  the  killing  of  live 
stock;  trains  should  come  to  a  full  stop,  if  necessary,  to  avoid 
doing  BO.  When  an  accident  to  live  stock  occurs,  the  conductor 
and  engineman  should  report  the  same,  as  soon  thereafter  as  pos- 
sible, on  the  proper  form. 

25.  When  fires  occur  on  or  near  the  right  of  way  that  are 
likely  to  cause  damage  to  property,  when  fences  are  down  or 
stock  is  discovered  on  the  right  of  way,  when  the  line  wires  are 
down  or  otherwise  in  disorder,  conductors  and  enginemen  under 
whose  observation  such  incidents  may  come  will  report  them  to  the 
train  dispatcher  from  the  first  station  and  will  stop  and  notify  the 
first  section  man  seen.  In  dry  and  windy  weather  engines  should 
be  watched  carefully  to  prevent  causing  fire. 

26.  The  doors  of  freight  cars  should  be  kept  closed  when  not 
in  use.  When  cars  are  placed  in  trains  it  is  the  duty  of  con- 
ductor and  car  repairers  to  know  that  they  are  properly  closed 
and  securely  fastened  by  the  regular  fixtures. 

Doors  should  not  be  nailed  or  otherwise  irregularly  attached  to 
the  car,  except  in  cases  of  emergency;  under  such  circumstances 
they  should  be  carefully  watched  to  prevent  them  from  becoming 
loosened  and  striking  passenger  trains,  and  permanent  repairs 
should  be  made  at  the  first  car-repairing  station. 

27.  No  agent  or  employe  shall,  acting  for  the  company,  procure 
a  warrant  for  the  arrest  or  cause  the  arrest  of  any  person  charged 
with  an  offense  without  first  consulting  either  the  law  or  claim 
department  and  obtaining  the  necessary  authority. 

28.  In  case  property  is  wrecked  in  transit,  but  is  forwarded  to 
destination,  original  waybill  should  accompany  the  same,  bearing 
notation  showing  where  damage  occurred.  If  property  is*  not  for- 
warded to  original  destination,  waybills  should  be  turned  over  to 
the  person  in  charge  of  clearing  up  the  wreck,  who  will  turn  them 
over  to  the  representative  of  the  claim  department,  if  on  the 
ground,  and  if  not  will  send  them  to  headquarters. 

29.  Care  should  be  taken  to  economize  in  the  use  of  cars,  small 
lots  of  freight  being  loaded  into  cars  in  passing  trains.  Exception 
may  be  made  in  case  of  perishable  freight  when  passing  trains  have 
no  room  for  it. 

30.  A  corpse  will  not  be  received  for  transportation  except  in 
accordance  with  the  regulations  of  baggage  department,  issued 
in  conformity  with  the  rules  of  the  boards  of  health  requiring 
presentation  of  a  certificate  issued  by  a  physician,  coroner  or 
board  of  health,  a  transit  permit,  and  an  undertaker's  certificate 
that  the  body  has  been  properly  prepared,  and  then  only  when 
properly  encased  and  apparently  in  good  condition;  and  not  unless 
the  corpse  will  be  accompanied  en  route  by  a  person  in  charge 
holding  proper  transportation  for  self  and  traveling  on  same  train 
to  destination. 
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31.  No  letters  or  packages  containing  money,  whether  regis- 
tered or  not,  should  be  forwarded  in  the  baggage  ears,  and  train 
baggagemen  will  refuse  to  receive  from  any  employe  sach  letters 
or  packages  for  transportation  as  ''railway  business.''  A  train 
baggageman  who  discovers,  after  he  has  left  a  station,  that  a 
money-letter  or  package  has  been  given  him  with  other  mail  for 
transportation,  will  retain  it  in  his  possession  until  his  return  trip, 
and  will  then  leave  it  at  the  station  from  which  he  received  it, 
sending  a  report  of  the  transaction  to  the  general  baggage  agents 

32.  Under  no  circumstances  will  mail  be  received  for  transporta- 
tion as  railway  business  except  such  as  actually  pertains  to  the 
service.  All  other  mail  matter  should  be  sent  by  United  States 
mail. 

33.  When  freight  is  received  for  a  station  at  which  there  is  no 
agent,  a  8ej)arate  waybill  should  be  made  and  the  charges  prepaid. 
Agents  should  note  on  the  receipt  given  that  it  is  received  subject 
to  the  condition  that  the  company  is  not  to  be  held  responsible  for 
it  after  it  is  unloaded  at  destination.  All  freight  so  received  should 
be  wuybilled  to  the  first  station  at  which  there  is  an  agent  beyond 
the  prepaid  station,  at  rates  current  to  the  prepaid  station.  No 
order  or  notify  shipments  should  be  received  for  prepaid  stations. 

To  facilitate  handling  by  conductors,  and  that  it  be  left  at  the 
station  to  which  it  is  destined,  a  conspicuous  notation  should  be 
made  on  the  upper  left-hand  comer  of  all  waybills  for  freight  to 
l)e  left  at  prepaid  stations  or  sidings. 

When  property  is  offered  to  conductors  for  transportation  at 
stations  at  which  there  are  no  agents,  it  should  be  accompanied  by 
full  shipping  directions,  and  marked  properly.  The  conductor 
should  furnish  the  agent  at  the  first  regular  station  beyond  such 
prepaid  station  with  full  billing  instructions.  The  agent  should 
then  make  a  waybill  reading  from  his  station  to  the  station  to 
which  the  freight  is  destined,  provided  it  is  a  station  at  which 
there  is  an  agent.  When  freight  is  destined  to  a  prepaid  station, 
the  waybill  should  read  to  first  station  beyond  at  which  there  is 
an  agent.  The  rates  current  between  the  station  at  which  the 
freight  was  loaded  and  its  destination  should  be  used.  The  name 
of  the  station  at  which  the  freight  was  loaded  should  be  noted  in 
the  consignor  column  in  every  instance. 

When  freight  is  received  by  a  conductor  at  a  prepaid  station 
or  siding  for  transportation  to  another  prepaid  station  or  siding, 
there  being  no  regular  station  intermediate,  an  amount  sufficient 
to  cover  all  freight  charges  should  be  collected  from  the  con- 
signor. The  amount  collected  should  be  noted  on  the  return  to 
the  accounting  department  and  on  the  waybilling  directions.  It 
should  also  be  entered  in  the  spaces  provided  therefor  on  the 
record  of  freight  loaded.  The  return  should  then  be  sent  to  the 
proper  accounting  officer  as  in  other  cases,  and  the  waybilling 
directions,  together  with  the  money  collected,  delivered  to  the  agent 
at  the  first  regular  station,  the  receipt  for  the  money  being  taken 
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on  the  conductor's  record  of  freight  loaded^  in  the  space  provided 
for  that  purpose. 

When  unloading  freight,  if  consignee  is  at  platform  to  receive 
it,  conductors  will  take  receipt  for  same  from  the  consignee  on 
the  original  waybill.  If  consignee  is  not  there  and  property  is 
valuable,  it  should  be  taken  by  the  conductor  to  the  first  station 
at  which  there  is  an  agent  and  the  agent  at  that  station  should 
immediately  notify  the  consignee  in  writing  that  the  property  is 
at  his  station  ready  for  delivery.  No  ' '  order  "  or  "  notify  * '  ship- 
ments may  be  unloaded  at  a  station  at  which  there  is  no  agent, 
whether  the  consignee  is  there  to  receive  it  or  not,  but  it  should 
be  taken  by  the  conductor  to  the  first  station  at  which  there  is  an 
agent,  notice  being  given  of  its  arrival  in  the  manner  mentioned. 

34.  Conductors  should  examine  contents  of  cars  loaded  at  sta- 
tions having  no  agents,  and  if  they  believe  cars  are  loaded  in 
excess  of  capacity  allowed,  or  otherwise  improperly  loaded,  they 
should  not  be  taken  in  train,  but  a  card  left  on  such  cars  informing 
shipper  of  reason  for  leaving  them,  requesting  him  to  at  once 
rectify  the  loading.  Conductors  should  notify  the  proper  official 
by  telegraph  of  all  such  cases.  Conductors  will  be  held  responsible 
for  taking  improperly  or  overloaded  cars  in  their  trains. 

35.  Merchandise,  flour,  sugar,  butter,  or  other  property  of  similar 
kinds  should  not  be  loaded  in  cars  unfit  to  carry  it,  such  as  cars 
previously  loaded  with  oil,  lime,  coal,  or  other  unclean  freight. 
Agents  should  see  that  the  floors  of  the  cars  are  clean  before 
merchandise  is  loaded  into  them.  When  cars  are  not  loaded  with 
bulk  grain,  agents  should  see  that  grain  doors  are  properly 
raised. 

36.  Conductors  and  agents  are  required  to  supervise  the  loading 
and  imloading  of  way  freight  and  know  that  all  freight  waybilled 
is  loaded  or  unloaded.  The  waybill  should  be  checked,  and  any 
discrepancy  or  damage  to  any  property  noted  upon  it;  the  marks 
and  contents  of  packages  should  be  called  to  agents  as  they  are 
taken  out  of  the  car.  Should  they  find  freight  for  which  they  have 
no  waybill,  they  will  unload  it  at  the  station  marked  on  the 
package,  if  discovered  in  time;  otherwise,  they  will  unload  at 
the  next  regular  station,  calling  the  attention  of  agent  at  that 
station  to  the  package,  and  report  it  to  the  proper  officer  by  wire. 
Conductors  are  expected  to  tally  the  freight  as  it  is  unloaded 
from  the  cars,  and  if  any  over  or  damaged  freight  is  discovered, 
or  if  any  is  short,  to  inform  the  agent  at  the  time  it  is  unloaded, 
and  make  the  notation  on  waybill. 

Whenever  a  conductor  finds  a  shipment  without  billing  that 
has  been  carried  by  a  station  or  is  destined  to  some  point  not  in 
his  territory,  he  will  make  an  *'over  report"  in  triplicate.  The 
original  should  be  left  with  the  over  freight,  the  duplicate  sent  to 
the  officer  handling  the  overs  and  shorts  and  the  triplicate  kept  by 
the  conductor  for  his  record. 

Over  freight  should  be  left  at  the  station  at  which  it  is  found, 
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together  with  the  conductor's  over  report,  unless  the  train  is 
moving  in  the  direction  that  the  freight  should  go.  In  that  case, 
the  freight  should  be  left  in  the  car  and  unloa&d  at  the  station 
nearest  to  its  destination. 

Agents  and  conductors  should  handle  aU  dead-head  astray  freight 
with  the  utmost  promptness,  and  in  no  case  should  it  he  permitted 
to  lie  at  a  station  unnecessarily. 

A  waybill  should  be  made  in  triplicate  hj  conductors .  in  all 
cases  of  short  freight  when  the  car  is  not  made  empty  at  the 
station  checking  short.  The  original  should  accompany  the  way- 
bills for  the  car  from  which  the  freight  is  short,  the  duplicate  sent 
to  the  proper  official  by  first  train  telegram  mail  and  the  triplicate 
kept  by  the  conductor  for  his  record. 

At  the  station  where  the  car  is  left  a  thorough  search  should 
be  made  for  this  freight,  and  if  it  is  found  it  should  be  forwarded 
to  destination,  dead-head  astray.  The  agent  will  also  enter  his 
forwarding  record,  etc.,  on  this  report,  in  the  place  provided  for 
that  information,  and  send  it  by  the  first  train  mail  to  the  official 
handling  the  overs  and  shorts  on  his  division.  If  shipment  is  not 
found  and  the  car  is  made  empty  or  so  nearly  empty  that  the 
agent  is  absolutely  sure  that  the  shipment  is  not  in  the  car,  he 
will  then  send  this  report  to  the  proper  official  with  that  informa- 
tion. If  the  car  is  not  made  empty,  this  report  should,  in  all 
cases,  go  with  the  waybills  for  the  ear  until  it  is  empty.  All 
conductors  handling  the  car,  as  well  as  agents  at  transfer  stations, 
will  search  the  car  thoroughly  while  it  is  en  route. 

37.  At  stations  where  way  freight  is  to  be  loaded  or  unloaded, 
agents  will  break  and  destroy  the  seal  of  each  car  door  opened; 
:is  soon  as  the  freight  has  been  unloaded  or  loaded  he  will  re-seal 
the  same  with  the  seal  of  his  station,  and  keep  a  record  of  the 
seals  removed  from  and  placed  on  such  cars.  When  car  contains 
freight  for  stations  having  no  agent,  conductor  will  break  seal, 
keeping  record  of  same,  and  have  car  re-sealed  upon  arrival  at 
first  regular  station. 

No  freight  should  be  unloaded  from  a  train  on  which  passengers 
are  carried  while  it  is  moving. 

38.  Conductors  should  see  that  all  articles  remaining  in  a  car 
from  which  way  freight  has  been  unloaded  are  so  placed  that 
they  cannoh  fall  or  be  damaged. 

39.  Agents  should  sec  that  seals  are  so  placed  on  cars  that  the 
doors  cannot  be  ox)ened  without  breaking  them,  and  that  numbers 
on  seals  can  readily  be  taken.  Agents  and  conductors  will  report 
all  cars  discovered  by  them  to  be  improperly  sealed. 

40.  Conductors  should  examine  carefully  all  waybills  of  carload 
freight,  and  if  no  weighing  stamp  or  other  evidence  that  the 
freight  has  been  weighed  appears,  they  will  call  the  attention  of 
agent  at  the  first  station  having  track  scales,  who  will  eorreeUj 
weigh  car  and  contents,  and  note  gross,  tare  and  net  weight  on 
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waybill,  and  immediatelj  repoi;!  same  to  the  proper  official,  giving 
full  particulars. 

41.  The  last  conductor  handling  a  waybill  is  required  to  fill  in 
the  information  called  for  on  the  back  of  waybills,  giving  dates, 
train  number,  and  signing  his  name. 

42.  Agents  and  conductors  are  forbidden  to  transfer  live  stock 
en  route,  to  different  cars,  or  take  one  or  more  animals  out  of 
one  car  and  place  them  in  another,  unless  both  cars  are  shipped 
by  and  consigned  to  the  same  parties,  and  request  is  made  so  to  do 
by  shipper,  consignee  or  man  in  charge,  and  when  this  is  done  a 
notation  of  the  transfer  should  be  made  on  the  live  stock  contract 
and  on  the  waybill. 

43.  WaybOls  for  shipments  of  live  stock  should  show  day  and 
hour  the  stock  was  loaded,  and  cars  tendered  by  connecting  lines 
should  not  be  accepted  unless  this  information  is  furnished.  This  * 
is  necessary  in  order  that  all  .concerned  may  be  able  to  comply 
with  the  laws  of  the  United  States  in  relation  to  the  transportation 
of  live  stock,  as  follows: 

By  Act  of  Congress :  It  is  unlawful  for  any  railroad  or  express 
company,  in  transporting  cattle,  sheep,  swine  or  other  animals 
from  one  state  to  another,  to  confine  them  in  cars  for  a  period 
longer  than  twenty-eight  consecutive  hours,  without  unloading 
them  for  rest,  water  and  feeding,  for  a  period  of  at  least  five 
consecutive  hours,  unless  prevented  by  storm  or  by  other  accidental 
or  unavoidable  cause  which  cannot  be  anticipated  or  avoided  by 
the  exercise  of  due  diligence  and  foresight.  This  does  not  apply 
to  less  carload  or  other  shipments  with  proper  food  and  water,  and 
space  and  opportunity  to  rest  in  the  cars.  ^ 

In  estimating  such  confinement  the  time  consumed  in  loading 
and  unloading  shall  not  be  considered,  but  the  time  during  which 
the  animals  have  been  confined  without  rest,  water  and  feeding 
on  connecting  roads  shall  be  included,  it  being  the  intent  of  the 
law  to  prevent  the  continuous  confinement  of  the  animals  beyond 
a  period  of  twenty-eight  hours,  excepting  that  upon  the  written 
request  of  the  owner  or  person  in  custody  of  a  particular  ship- 
ment, which  written  request  should  be  separate  and  apart  from 
the  bill  of  lading  or  other  railroad  forms,  the  time  of  confinement 
may  be  extended  to  thirty-six  hours. 

Sheep  are  not  required  to  be  unloaded  in  the  night  time,  but 
when  the  twenty-eight  hour  limit  expires  in  the  night  time  they 
may  be  continued  in  transit  to  a  suitable  place  for  unloading,  but 
not  to  exceed  thirty-six  consecutive  hours.  If  the  twenty-eight 
hour  limit  expires  in  the  daytime,  the  request  of  the  owner  or 
person  in  custody  is  necessary  to  extend  the  time  to,  thirty-six 
hours. 

Jt  is  not  expected  that  railroad  employes  will  solicit  a  request 
for  an  extension  of  the  time  to  thirty-six  hours,  but  whenever  the 
owner  or  person  in  custody  makes  the  request  it  may  be  complied 
with  as  per  instructions. 
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in  instances  where  it  is  known  that  the  stock  cannot  readi  a 
point  where  it  can  be  handled  for  rest,  water  and  feeding,  snch 
action  should  be  taken  as  will  comply  with  the  prorisions  of 
the  law. 

When  unloadedi  the  animals  should  be  properly  fed  and  watered, 
either  by  the  owner  or  person  in  custody,  or,  if  he  fails  to  do  so, 
then  by  the  railroad  company,  at  the  expense  of  the  owner,  which 
expense  shall  be  a  lien  upon  the  animals,  and  collectible  as  destina- 
tion in  the  same  manner  that  transportation  charges  are  collected. 
The  owner  or  person,  in  custody  of  the  animals  has  the  right  to 
furnish  the  food  if  he  so  desires. 

In  case  request  is  made  that  the  period  of  unloading  for  rest, 
water  and  feeding  be  extended  to  thirty-six  hours,  it  should  be  in 
writing  and  in  prescribed  form,  when  practicable  (separate  and 
distinct  from  any  printed  bill  of  lading  or  other  railroad  form), 
giving  the  number  of  each  car,  and  properly  signed  by  the  owner 
or  party  in  custody  of  the  shipment.  One  copy  ojt  the  request 
should  be  securely  attached  to  the  face  of  the  waybill,  or  one  of 
the  waybills  for  each  consignment,  and  the  duplicate  earefuUy 
filed  and  preserved  by  the  billing  agent,  or  agent  at  junction  point 
where  stock  was  delivered  to  the  company,  so  it  may  be  produced 
readily  when  called  for.  In  case  such  a  request  is  mi^e  upon 
conductor  of  train  handling  the  stock,  he  should  attach  one  copy 
of  the  same  to  waybill  and  send  the  duplicate  by  registered  mail 
to  the  billing  agent,  or  agent  at  junction  point  where  stock  was 
delivered  to  the  company,  for  filing. 

When  requests  are  made  on  agents  or  conductors,  they  should, 
in  addition  to  attaching  requests  to  waybill,  make  notatioxi  on  the 
face  of  waybill  for  each  car  of  stock  included  in  the  request, 
* '  shipper 's  thirty-six  hour  request  attached. ' ' 

A  supply  of  slips  showing  the  form  in  which  requests  should  be 
made  will  be  furnished  agents  and  conductors. 

At  stations  where  live  stock  is  unloaded  for  rest,  water  and 
feeding,  as  required  by  the  United  States  laws,  agents  should 
enter  on  waybills  name  of  station  and  date  and  hour  when 
reloaded. 

Whenever  stock  is  fed  and  watered,  proper  endorsement,  showing 
place  and  the  time  reloaded,  should  be  made  upon  waybill,  in  addi- 
tion to  charge  for  material  furnished. 

When  the  instructions  on  the  waybill  in  regard  to  stopping  live 
stock  to  feed  and  water  are  changed  at  request  of  owner  or  party 
in  charge  the  conductor  should  make  notation  to  that  effect  on 
waybill  and  have  it  signed  by  the  party  making  the  request. 

Conductors  in  charge  of  stock  will  report  to  the  train  dispatcher 
the  time  stock  was  last  loaded,  and  if  proper  request  for  extending 
the  time  is  attached  to  waybill,  make  notation  on  report  ''Shippers 
make  thirty-six  hour  request. ' ' 

A  list  of  stations  at  which  live  stock  can  be  fed  snd  watered 
in  transit  is  furnished  by  circulars  or  tariffs. 
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Agents  are  expected  to  acquaint  themselves  with  the  quarantine 
proclamations  of  the  United  States  Department  of  Agriculture  and 
the  various  States,  issued  from  time  to  time,  prohibiting  the 
transportation  of  live  stock  from  certain  localities,  except  in 
accordance  with  regulations  necessary  to  prevent  and  suppress  the 
spread  of  contagious  and  infectious  diseases  among  such  animals. 

44.  Station  and  track  employes  shouldsSee  that  material  stored 
along  the  track  and  at  stations  is  neatly  piled  and  the  right  of 
way  and  station  grounds  kept  in  tidy  condition.  Material  should 
not  be  piled  within  six  feet  of  nearest  rail  either  main  or  side 
track. 

45.  Station  agents,  operators  and  watchmen  should  report  imme- 
diately by  wire  to  the  proper  of&cial  severe  rainstorms,  high  wind 
or  sudden  rise  of  streams  in  their  vicinity,  and  should  see  that 
the  section  foreman  is  on  hand  with  his  men  to  protect  the  track 
from  damage.  They  should  see  that  cars  have  not  been  removed  by 
the  wind  to  endanger  the  passage  of  trains,  and  remain  on  duty 
under  the  above  circumstances  until  excused. 

46.  Conductors  and  enginemen  when  overtaken  between  stations 
by  severe,  storms  or  indications  of  high  water  which  threaten 
damage,  will  proceed  with  great  caution,  keeping  train  under 
complete  control,  and  at  such  speed  that  it  can  be  stopped  in 
time  to  prevent  accident.  They  will  also  examine  bridges  and 
culverts,  or  other  places  subject  to  damage  by  high  water,  and  if 
they  find  any  indication  of  danger,  will,  on  arrival  at  the  first 
station,  notify  the  agent  or  operator,  report  the  fact  by  wire  to 
the  proper  officials  for  instructions,  and  will  not  proceed  until 
instructions  are  received. 

47.  Train  dispatchers,  agents  and  operators,  in  cases  of  severe 
storm  or  high  water  likely  to  endanger  the  track  or  safety  of 
trains,  will  notify  such  trains  to  be  under  full  control  within  the 
limits  of  the  storm,  keep  the  road  officials  advised  and  will  require 
the  section  foreman  to  inspect  and  report  the  condition  of  track 
at  once. 

In  case  of  threatened  storm,  the  train  dispatcher  will  obtain 
frequent  weather  reports. 

During  extreme  cold  weather  trains  will  not  be  permitted  to 
exceed  schedule  time,  without  special  instructions. 

48.  Any  train  running  upon  or  near  the  time  of  a  train  in  the 
same  direction  scheduled  to  carry  passengers  will  exercise  extreme 
caution  in  approaching  and  passing  through  stations  at  which 
such  train  is  scheduled  to  stop,  expecting  to  find  persons  crossing 
tracks. 

49.  Heading  newspapers,  books  or  periodicals  by  enginemen, 
tiainmen,  signalmen^  watchmen  and  crossing  flagmen  while  on 
duty  is  forbidden. 

50.  The  solicitation  of  alms,  etc.,  upon  trains  or  at  stations  is 
forbidden. 
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Telegraph  and  Telephone  Operators. 

51.  Telegraph  and  telephone  operators  will  be  appointed  by  a 
designated  officer. 

They  will  report  to  and  receive  their  orders  from  the  chief  train 
dispatcher,  and  will  comply  with  the  instructions  of  other  desig- 
nated officials. 

52.  They  are  required  to  be  constantly  on  duty  during  the  hours 
assigned,  unless  excused  by  the  train  dispatcher.  Except  in  emer- 
gency cases,  they  will  not  be  allowed  to  remain  on  duty  a  longer 
time  than  that  prescribed  by  law.  Unless  relieved  by  another, 
oi)erators  will  be  excused  by  the  train  dispatcher. 

When  relieving  each  other,  they  should  make  a  transfer  on  a 
blank  form  pro>'ided  for  the  purpose,  of  all  orders  that  are  not 
fully  executed,  and  should  see  that  the  relieving  operator  fully 
understands  them. 

53.  In  closing  an  office,  all  instruments  at  the  switchboard  should 
be  cut  out,  care  being  exercised  not  to  cross  the  wires.  The 
address  of  an  operator  should  be  kept  posted  in  the  bill  box  or 
elsewhere  as  directed,  showing  where  he  can  be  found. 

54.  A  register  of  the  arrival  and  departure  of  all  trains  should 
be  kept  and  reported  to  the  train  dispatcher;  weather  reports 
sliould  be  made  as  required,  and  any  sudden  change  or  heavy 
storm  should  be  specially  reported. 

55.  Great  care  should  be  used  in  adjusting  instruments  at  all 
times,  especially  in  bad  weather;  the  key  should  never  be  opened 
unless  positive  that  wire  is  not  being  used.  Contention  for  circuit 
will  not  be  allowed. 

56.  Trains  should  be  blocked  as  provided  in  the  rules,  unless 
otherwise  directed.  A  full  set  of  hand  signals  should  be  kept  in 
good  order  and  always  ready  for  immediate  use,  and  used  strictly 
in  accordance  with  the  rules;  when  fixed  signals  are  not  in  proper 
working  order,  the  fact  should  be  promptly  reported  to  the  tnun 
dispatcher. 

57.  Offices  should  be  kept  in  a  neat  and  orderly  condition ;  instm- 
ments  clean  and  in  good  working  order,  and  not  taken  apart,  or 
the  arrangement  of  the  wires,  tables  and  appurtenances  altOTed, 
without  permission  of  the  proper  official,  who  should  be  notified 
when  repairs  are  needed. 

58.  If  the  line  fails,  each  operator  should  at  once  test  the  wires 
and  report,  if  possible,  on  which  side  of  his  office  the  failure  is.  in 
case  of  any  trouble  on  them,  he  will  quickly  look  for  its  where- 
abouts and  be  sure  that  it  is  not  in  his  office.  The  use  of  ground 
wires  is  strictly  prohibited,  except  to  test  wires  or  in  case  of 
emergency. 

59.  Operators  should  invariably  sign  their  office  call  when  using 
the  line  for  any  purpose  whatever.  It  is  their  duty  to  prompt^ 
discover  and  remedy  inside  office  troubles  caused  by  open  keys, 
loose  connections,  etc.    They  should  know  that  the  ground  wires  are 
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in  good  condition,  examine  switchboards,  keys,  instruments  and 
batteries  each  day,  and  know  that  all  binding  screws  are  tight,  all 
connections  good  and  properly  made,  and  that  paper  or  other 
inflammable  matter  is  kept  from  the  vicinity  of  wires  and  switch- 
boards. They  should  familiarize  themselves  with  switchboards  and 
cut-outs,  so  that  they  can  properly  switch  wires  in  testing,  see 
that  wires  are  properly  labeled  on  the  switchboard  and  co-operate 
with  the  party  testing  wires,  assisting  in  every  way  possible  to 
clear  Tvdre  trouble. 

60.  They  should  be  courteous  in  their  intercourse  with  persons 
transacting  business  at  their  offices  and  over  the  wires.  They  will 
not  receive  messages  to  be  transmitted  free  unless  signed  by  an 
officer,  agent  or  employe,  or  a  reply  to  same. 

61.  Messages  sent  should  be  preserved  and  those  received 
promptly  delivered.  All  messages  are  confidential,  and  should  not 
be  allowed  to  be  read  by  any  person  except  those  to  whom  they 
are  addressed;  nor  may  their  contents  be  the  subject  of  conversa- 
tion or  remarks. 

62.  All  messages  not  relating  to  the  business  of  the  company 
should  be  paid  for,  unless  otherwise  ordered  by  the  proper 
authority. 

63.  Railroad  messages,  after  being  transmitted,  should  be  filed 
daily  and  preserved  until  otherwise  ordered. 

64.  Messages  received  for  delivery  to  a  general  officer  who  may 
be  en  route  upon  the  road  should  be  enclosed  in  a  proper  envelope, 
sealed  and  addressed  to  him  before  delivery. 

65.  All  instruments  will  be  furnished  by  the  company,  and  no 
private  instrument  will  be  allowed  on  the  wires.  No  private  lines 
may  be  connected  with  the  offices  or  buildings  without  permission 
of  the  proper  official. 

66.  The  wires  are  not  to  be  used  for  the  transmission  of  com- 
munications which  may  be  sent  by  train  without  detriment  to  the 
company's  interests,  and  operators  should  report  any  such  cases 
observed. 

67.  Standard  time  will  be  sent  from a.  m.  until a.  m. 

daily,  and  has  absolute  right  to  the  circuit. 

Breaking  in  upon  the  circuit  while  time  is  being  sent  is  prohib- 
ited, and  operators  should  be  sure  that  their  instruments  are  prop- 
erly adjusted. 

68.  Telegraph  students  will  not  be  permitted  to  receive  or  for- 
ward messages  unless  in  the  presence  of  the  regular  operator  and 
under  his  direction.  The  attention  of  students  should  be  directed 
to  the  rules  of  the  company,  and  particularly  those  relating  to  the 
privacy  of  telegrams. 

69.  There  should  be  no  delay  in  obtaining  answers  to  messages. 
If  a  reply  cannot  be  had  in  reasonable  time,  the  sending  office 
should  be  promptly  notified  of  the  reason. 
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Telegraph  Xumcrals.* 

1.  Wait  a  minute. 

3.  Train  report. 

4.  Where  jshall  I  go  ahead? 

5.  Have  you  any  business  for  mef 

8.  You  are  breaking.    Close  your  key. 

9.  Conditions  requiring  immediate  action. 
18.     What  is  the  matter! 

19  or  31.     Signal  for  train  orders. 

23.    Messages  for  all  offices. 

2iy,    Busy  on  other  lines. 

86.    Division  Superintendent  or  Superintendent  of  TelegrapK 

92.     Deliver  quickly. 

96.     President,  General  Manager  or  Oeneral  Superintendent. 
134.     Who  is  at  the  key? 

The  usual  abbreviations  for  the  names  of  the  months  and 
stations. 

The  circuit  may  be  secured  by  any  of  the  following  signals, 
which  take  precedence  in  the  order  named: — ^**96,"  '*86,"  *'9,*' 
''Line," ''19"  and  "31." 

Line  Bepairers. 

71.  Line  repairers  report  to  and  receive  instructiong  from  a 
designated  official,  but  will  comply  with  the  instructions  of  the 
train  dispatcher. 

They  should  always  be  provided  with  a  full  set  of  tools  suitable 
for  their  work  and  be  ready  to  respond  immediately  to  any  orders 
they  may  receive. 

They  should  report  each  morning  the  part  of  the  road  on  which 
they  expect  to  be  during  the  day. 

They  will  go  ov^  their  respective  districts  frequently,  examine 
any  office  they  may  be  at,  and  see  that  the  rules  are  being  com- 
plied with. 

They  should  see  that  a  limited  supply  of  main  line  wire  is  left  at 
test  offices,  to  be  used  in  case  of  emergency,  and  that  it  is  kept 
in  a  designated  place  ready  for  use.  They  should  see  that  section 
foremen  also  are  supplied  with  line  wire  and  will  inatmet  them  as 
to  its  use.  Immediately  after  repairing  a  break  in  the  wires  or 
removing  any  trouble  therefrom,  they  should  report  to  the  train 
dispatcher  the  locality  and  cause  of  same,  and  render  to  the  proper 
official  a  report  of  same. 

They  should  see  that  all  unused  material  is  properly  stored,  and 
use  strict  economy  in  its  disposition,  and  at  stated  times  coDeet 
all  the  old  copper  and  zinc  and  forward  the  same  as  directed. 

*  These  numerals  are  not  uniform,  each  road  adopting  smdi 
numbers  as  best  suit  its  requirements. 
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Yardmasters. 

72.  Yardmasters  will  see  that  trains  are  made  up  and  leave  at 
the  designated  time;  that  proper  slips  or  waybills  accompany  each 
car;  that  doors  of  all  loaded  cars  are  properly  secured  and  sealed, 
and  that  doors  of  all  empty  cars  are  closed  and  secured. 

73.  Cars  or  tanks  containing  oil  or  other  inflammable  substances 
should  in  no  case  be  placed  next  to  the  engine  or  the  caboose, 
when  there  are  other  cars  in  train;  they  should  be  ten  cars  from 
the  engine  or  caboose,  when  possible.  Empty  flat  and  oil  tank 
cars  should  be  placed  next  to  the  caboose  when  practicable.  Cars 
loaded  with  stock  will  be  placed  as  near  the  caboose  as  the  make-up 
of  the  train  will  permit. 

74.  Yardmasters  will  give  special  attention  to  facilitating  car 
inspection,  the  proper  placing  of  cars  needing  repairs,  and  the 
transferring  of  freight  liable  to  delay. 

75.  Yardmasters  should  keep  a  record  of  all  trains  and  cars,  note 
all  irregularities,  and  see  that  reports  of  same  are  made  to  the 
proper  officer. 

Passenger  Conductors, 

76.  Passenger  conductors  will  be  responsible  for  the  movement, 
safety  and  care  of  passengers  and  train,  and  for  the  vigilance 
and  conduct  of  the  men  einployed  thereon,  and  should  report  in 
writing  any  misconduct  or  neglect  of  duty. 

77.  Conductors  should  report  for  duty  at  the  appointed  time; 
when  necessary,  assist  in  making  up  train,  and  on  arrival  at  the 
terminal  of  the  run  they  should  remain  in  full  uniform  with  their 
train  until  all  passengers  have  alighted,  and  will  see  that  all 
necessary  assistance  is  given  them. 

78.  Conductors  should  know  their  train  has  been  inspected,  air 
brakes  and  air  signals  tested,  before  leaving  terminal,  and  wherever 
train  or  engine  is  changed;  that  the  couplings,  brakes  and  running 
gear  are  in  good  order;  look  over  the  train  for  anything  defective 
or  in  bad  order,  such  as  windows,  ventilators,  matting,  seats,  etc., 
and  report  them;  also,  that  the  prescribed  signals  are  correctly 
displayed. 

79.  Conductors  should  require  brakemen  and  flagmen  to  read  and 
understand  all  train  orders. 

80.  Conductors  should  attend  courteously  to  the  comfort  and 
wants  of  passengers  and  see  that  trainmen  do  the  same;  that  pas- 
sengers are  properly  seated;  that  proper  lighting,  ventilation  and 
temperature  are  maintained,  and  drinking  water  provided. 

In  passing  through  the  dining  cars  the  cap  will  be  removed. 

They  will  not  allow  passengers  to  ride  on  the  platforms,  in  the 
baggage,  express  or  mail  cars,  or  on  the  engine,  or  violate  in  any 
respect  the  regulations  for  their  safety. 

The  doors  of  all  coaches  hauled  in  passenger  trains  should  be 
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kept  unlocked  while  train  is  in  motion.  All  toilet  room  doors 
should  be  locked  approaching  and  while  standing  at  important 
stations  and  terminals. 

81.  In  case  of  accident  conductors  may,  if  necessary,  command 
the  services  of  any  trainmen  and  all  employes  available.  They 
will,  in  addition,  obtain  the  full  names  and  addresses  of  all  passen- 
gers on  their  train,  whether  injured  or  not;  names  and  addresses 
of  persons  who  witnessed  or  have  any  knowledge  of  the  accident, 
and  report  at  once  by  wire  to  the  proper  officials;  also  report  them 
on  prescribed  forms. 

82.  Conductors  will,  when  examining  tickets,  inform  passengers 
destined  to  points  on  branch  or  connecting  lines  at  ^at  station 
they  will  change  cars,  and  of  the  probable  location  and  leaving 
time  of  the  train  to  which  they  will  change,  and  will  notify  brake- 
men  regarding  the  proper  discharge  of  passengers.   . 

83.  It  is  the  duty  of  conductors  to  prevent  passengers  endan- 
gering themselves  by  imprudent  exposure;  to  protect  passengers 
who  are  lawfully  on  their  trains  from  rudeness,  intoxication, 
threatened  violence,  abusive  or  obscene  language;  and  any  passen- 
ger acting  in  a  disorderly  manner,  or  who  annoys  passengers  as 
stated  above,  may  be  removed  from  the  train  at  the  next  regular 
open  station,  whether  provided  wnth  a  ticket  or  not. 

Passengers  should  never  be  ejected  from  the  cars  for  any  cause, 
except  at  a  regular  open  station.  No  unnecessary  force  should  be 
used. 

84.  Conductors  should  ascertain  that  passengers  are  provided 
with  proper  transportation,  or  collect  fare  from  all  those  who 
are  not. 

If  any  person  should  refuse  to  produce  proper  transportation, 
or  pay  fare,  the  train  should  be  brought  to  a  stop  at  a  regular 
station  and  such  person  requested  to  leave  the  train.  In  case  of 
refusal  to  do  so,  the  passenger  should  be  removed  therefrom.  This 
should  not  be  done  under  circumstances  that  would  endanger  the 
health  or  safety  of  the  person  ejected.  It  should  not  be  a  child, 
a  person  of  unsound  mind,  or  in  such  feeble  or  helpless  condition 
as  to  be  unable  to  take  care  of  himself  or  herself  at  the  place  of 
ejection. 

Each  conductor  will  be  held  responsible  for  the  exercise  of 
reasonable  discretion  in  the  performance  of  his  duty,  maintaining 
self-control,  and  being  careful  to  use  no  unnecessary  force  that 
might  subject  the  company  to  litigation  or  annoyance. 

When  necessary  to  eject  a  person  from  the  train,  the  name  and 
address  of  such  person,  and  the  names  and  addresses  of  a  number 
of  passengers  who  witnessed  the  removal,  should  be  ascertained 
and  the  occurrence  reported  to  the  proper  officials. 

85.  No  gunpowder,  dynamite,  nitro-glycerine,  gasoline  or  similar 
explosive  article  shall  be  transported  in  any  ear  attached  to  a 
passenger  train. 
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86.  Freight  cars  of  any  description,  hauled  in  passenger  trains, 
should  be  placed  next  to  the  engine. 

87.  Hotel  representatives  or  other  unauthorized  persons  should 
not  be  permitted  to  solicit  business  or  distribute  advertising  mat- 
ter, nor  should  beggars  be  allowed  to  solicit  on  the  trains.  Gam- 
bling on  trains  is  strictly  forbidden. 

88.  When  a  passenger  train  has  stopped  at  a  station  platform 
it  should  not  be  moved  to  take  coal  or  water  or  do  other  work 
until  the  conductor  permits  by  the  usual  signal. 

Trains  should  never  be  permitted  to  be  moved  while  passengers 
are  getting  on  or  off. 

89.  Conductors  should  see  that  news  agents  do  not  mar  or  deface 
cars  in  taking  on  or  removing  their  boxes.  News  agents  will  be 
allowed  only  on  passenger  trains,  and  only  one  upon  any  train. 
Each  news  agent  should  be  provided  with  a  card  or  certificate 
signed  by  the  manager  of  the  news  company,  attesting  his  employ- 
ment by  that  company,  and  wear  the  prescribed  uniform  while  on 
duty  on  the  train. 

He  will  be  under  the  supervision  of  the  conductor,  whose  duty 
it  is  to  see  that  he  conducts  himself  properly  and  that  he  conforms 
to  these  rules.  In  case  of  misbehavior  on  the  part  of  any  news 
agent,  the  conductor  should  report  it  to  the  proper  official. 

News  agents  will  carry  their  boxes  where  directed.  They  will 
be  permitted  to  pass  quietly  through  the  trains,  and  to  offer  their 
wares  for  sale  in  a  respectful  manner. 

They  may  sell  on  the  trains,  newspapers,  periodicals,  and  books 
of  a  respectable  character;  small  trinkets,  confections,  fruits, 
etc.,  also  cigars  and  tobacco  in  the  smoking  cars.  They  will  not 
be  permitted  to  sell  immoral,  doubtful  papers,  nor  other  such 
literature,  or  pictures,  nor  prize  packages  of  any  kind. 

They  will  not  be  permitted  to  put  their  wares  in  the  laps  of 
passengers,  nor  upon  the  seats,  nor  to  cry  them  in  a  loud  voice; 
but  in  all  ways  they  should  avoid  giving  offense  or  causing  annoy- 
ance. They  will  not  be  permitted  to  play  cards  or  solicit  card 
playing^  while  on  trains.  Conductors  should  see  that  these  rules 
are  obeyed. 

90.  Conductors  should  see  that  as  little  noise  as  possible  is  made 
in  and  about  sleeping  cars. 

91.  All  articles  left  by  passengers  should  be  marked  to  indicate 
on  what  date  and  train  they  were  found  and  by  whom,  and  left 
with  station  master  or  designated  place  at  division  terminal. 

92.  At  stations  at  which  trains  stop  for  meals  or  lunch  notice 
of  departure  should  be  announced  in  the  dining  or  lunch  room  in 
ample  time  to  allow  passengers  to  enter  the  train  before  it  starts. 

93.  Each  coach  and  baggage  car  should  be  supplied  with  the 
following  tools,  and  conductors  are  required  to  check  them  over  on 
receiving  cars  at  terminal  and  junction  stations,  on  taking  their 
train  at  starting  point,  and  on  leaving  it  at  destination,  reporting 
all  shortage  or  damage. 
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TooU  far  Coaches. 

94.  1  axe,  1  saw,  2  fire  pails,  1  sledge,  1  cold  ehiaely  4  hand  fire 
extinguishers. 

TooU  for  Baggage  Cars. 

95.  1  tool  box,  1  switch  cable,  2  frogs,  1  jack,  1  jack  lever,  1 
sledge,  1  axe,  1  steel  bar,  2  brasses,  1  pail  of  dope,  1  train  line  hose, 
1  pair  signal  hose,  1  coach  chain,  1  saw,  1  cold  chisel,  4  hand  fire 
extinguishers. 

Additional  in  Winter. 

96.  2  scoop  shovels,  1  or  2  barrels  of  coal,  1  track  shovel,  1  pail 
of  salt,  1  stove  shaker,  1  fire  shovel,  1  steam  heat  hose. 

Train  Baggagemen. 

97.  Train  Baggagemen  are  responsible  for  the  safety  of  all 
property  intrusted  to  their  care,  and  will  provide  themselves  with  a 
book  of  rules  and  regulations  of  the  general  baggage  agent  and 
comply  with  all  instructions  issued  by  that  officer. 

98.  Train  Baggagemen  should  report  for  duty  at  the  appointed 
time,  handle  baggage  carefully,  and  remain  in  the  baggage  car 
during  the  entire  trip,  except  when  called  upon  to  perform  other 
duties ;  also  remain  in  the  car  at  the  end  of  the  trip  until  all  baggage 
and  other  matter  is  delivered  and  receipted  for. 

Car  doors  should  be  securely  locked  at  all  times  when  not  in  use, 
and  no  person  except  those  in  performance  of  duty  may  enter  a 
baggage  car. 

99.  Baggagemen,  or  others,  before  discharging  any  baggage, 
should  be  sure  that  it  will  clear  the  train,  and  that  there  is  no  person 
or  object  in  the  way  which  may  be  struck  by  it. 

100.  Baggagemen  should  have  a  full  supply  of  hand  signals  on 
hand  ready  for  immediate  use  if  called  on  to  do  flagging. 

101.  No  property  should  be  carried  unless  it  is  checked  or  way- 
billed,  without  permission  from  proper  authority. 

102.  Baggage  received  at  stops  where  there  are  no  agents  should 
be  checked  and  checks  for  baggage  delivered  at  such  points  should 
be  taken  up.    All  checks  should  be  kept  under  lock  and  key. 

103.  Proper  attention  should  be  paid  to  the  custody  and  delivery 
of  United  States  mail  and  any  irregularities  promptly-  reported  to 
the  proper  official.  Close  attention  should  be  given  to  the  custody 
and  delivery  of  train  mail. 

Passenger  Trainmen. 

104.  Passenger  trainmen  should  report  for  duty  at  the  appointed 
time,  and  when  necessary  assist  in  making  up  train* 

105.  Passenger  trainmen  should  look  over  the  train  carefully 
before  starting,  and  know  that  all  couplings,  brakes  and  running 
gear  are  in  good  order.  The  train  should  1^  inspected  as  often  as 
possible  during  the  trip,  to  see  that  water  coolers  are  supplied  with 
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ice  and  water,  and  that  the  lamps,  whistle  signals,  air  brakes,  steam 
heat  and  all  connections  are  in  good  working  order.  When  necessary 
to  avoid  delay,  they  should  assist  in  handling  baggage. 

106.  Passenger  trainmen  should  take  a  position  at  the  car  steps 
to  assist  passengers  In  entering  and  alighting  from  the  train;  they 
should  ascertain  destination  of  passengers,  directing  those  without 
tickets  to  the  office. 

107.  Passenger  trainmen  should  display  prescribed  signals  on  the 
train,  and  have  all  necessary  supplies  and  signals  on  hand  ready 
for  immediate  use. 

108.  The  trainman  acting  as  flagman,  will  compare  time  with 
the  conductor  before  assuming  such  duties,  and  consider  it  his  es- 
pecial duty  to  protect  the  rear  of  the  train  in  accordance  with  the 
rules,  and  allow  nothing  to  interfere  with  the  prompt  and  efficient 
discharge  of  that  duty.  His  position  on  the  train  while  running  is 
on  the  rear  car;  he  should  obey  the  signals  from  the  engineman 
prescribed  by  the  rules;  but  should  never  wait  for  the  signal  or 
orders  from  the  conductor  when  the  train  needs  protection.  When 
not  required  to  perform  other  duties  at  station  stops,  he  should 
occupy  a  position  on  the  ground  at  the  rear  end  of  train. 

109.  The  front  trainman  should  have  the  necessary  signal  appli- 
ances on  hand,  ready  for  use,  and  be  prepared  to  protect  the  front 
of  the  train,  whenever  necessary;  in  the  absence  of  the  rear  train- 
man he  will  immediately  assume  his  duties. 

110.  On  leaving  a  station  trainmen  will  pass  through  the  coaches, 
and  with  closed  doors  announce  in  a  distinct  voice  the  next  station 
at  which  the  train  will  stop.  If  the  stop  is  for  meals  the  trainmen 
will  so  state,  giving  the  length  of  time.  Upon  approaching  a  rail- 
road crossing  where  a  train  stops,  trainmen  should  announce  it  by 
calling  in  each  coach,  **The  next  stop  is  for  railroad  crossing,  not 
a  station."  Junction  points  and  terminals  will  be  announced, 
passengers  notified  when  to  change  cars  and  attention  directed  to 
their  parcels  and  other  articles. 

111.  Trainmen  should  see  that  passengers  are  properly  seated. 
Pass  through  sleeping  cars'  only  when  necessary  and  then  as  quietly 
as  possible,  exercising  special  care  at  night  to  avoid  disturbing  the 
occupants. 

In  passing  through  dining  cars  the  cap  will  be  removed. 

When  not  engaged  in  other  duties  trainmen  will  pass  through  the 
coaches  frequently  to  comply  with  the  above  instructions  and  train- 
men will  sit  near  the  car  door  ready  to  promptly  respond  to  any 
emergency  that  may  be  required. 

112.  After  leaving  a  station,  trainmen  will  securely  close  vesti- 
bule doors  and  platform  traps,  and  observe  whether  there  is  any 
one  clinging  to  the  hand  rails  of  the  vestibules.  They  should  also 
place  a  small  chain  across  the  opening  of  the  rear  platform  to  the 
rear  car  before  leaving  a  terminal,  unless  it  is  protected  by  gates. 

113.  Trainmen  should  watch  their  trains  very  carefully  to  dis- 
cover anything  wrong  in  the  matter  of  journals,  brakes,  or  other 
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defects  liable  to  be  dangerous j  they  should  keep  a  sharp  lookout  for 
all  signals  from  the  train  and  from  stations.  The  rear  trainman 
must  ride  on  the  roar  platform  of  the  rear  car  until  his  train  has 
passed  beyond  the  outer  switches  to  observe  any  signals  which  may 
be  given. 

114.  Suburban  trainmen  will  distinctly  announce  in  each  coach 
immediately  before  arrival  of  the  train  at  stations  the  following: 
*  *  Do  not  forget  your  i)arcels. ' ' 

Freight  Conductors. 

115.  Freight  conductors  should  report  for  duty  at  the  appointed 
time  and  when  necessary  assist  in  making  up  train. 

116.  Condi:ctors  should  see  that  trainmen,  under  all  circum- 
stances, are  careful  in  handling  freight.  Negligence  in  this  partic- 
ular on  the  part  of  any  employe  will  be  considered  sufiScient  cause 
for  his  discharge  from  the  services  of  the  company. 

117.  Freight  conductors  are  responsible  for  the  movement, 
safety  and  proper  care  of  their  train,  and  for  the  vigilance  and 
conduct  of  the  men  employed  thereon;  and  should  report  in  writing 
any  misconduct  or  neglect  of  duty,  and  obey  the  following  rules: 

118.  Conductors  should  know  that  they  have  all  necessary  sup- 
plies and  signals  on  hand  and  ready  for  inmiediate  use. 

119.  Conductors  should  know  that  train  has  been  inspected  be- 
fore leaving  terminals  and  that  couplings,  brakes,  ladders,  running 
boards  and  running  gear  are  in  good  order  and  car  doors  fastened 
and  properly  secured.  Any  neglect  by  car  inspector  should  be 
reported  at  once.  They  should  also  inspect  train  as  opportunity 
offers  during  trip.  Examine  all  cars  to  be  taken  at  intermediate 
stations  and  if  not  in  safe  condition  leave  them  and  report  to  train 
dispatcher,  giving  defect.  Defect  cards  should  be  attached  to 
defective  cars  in  their  trains. 

Particular  attention  should  be  given  to  closing  and  securing  car 
doors  in  double  track  districts  to  avoid  accident  to  passing  trains. 
Cars  with  doors  insecurely  attached  should  not  be  moved  in  trains. 

120.  Conductors  should  examine  bulletin  boards  before  starting 
and  at  each  point  possible  thereafter;  where  train  registers  are 
kept,  they  should  enter  all  the  information  required. 

121.  Conductors  should  know  that  the  prescribed  signals  are 
correctly  displayed. 

122.  At  the  end  of  each  trip,  all  reports  required  should  be  made, 
observing  all  special  instructions,  and  depositing  such  reports  in 
the  required  places. 

123.  Passengers,  including  employes  not  on  duty,  should  not  be 
carried  on  freight  trains  without  proper  authority;  but  persons 
accompanying  live  stock  or  perishable  freight,  for  the  purpose  of 
taking  care  of  it,  will,  on  presentation  of  proper  transportation,  be 
allowed  to  ride  on  the  same  train  with  it,  but  in  the  caboose  only. 

124.  Freight  trains  that  carry  passengers  will  be  particular  to 
liave  the  caboose  stop  at  the  depot  platform  to  receive  and  dis- 
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charge  them.  Before  the  arrival  of  train  at  any  station  where 
they  stop,  the  conductor  will  distinctly  call  out  the  name  of 
station. 

125.  Cars  loaded  with  live  stock  should  be  placed  next  to  the 
caboose  when  practicable.  A  careful  examination  should  be  made 
of  doors,  locks,  and  fastenings,  and  cars  should  not  be  moved  until 
properly  secured.  Every  facility  should  be  rendered  parties  in 
charge  for  proper  examination  and  care  of  their  stock,  notifying 
attendants  when  train  is  expected  to  stop,  and  a  sufficient  length  of 
time  allowed  to  afford  them  an  opportunity  to  examine  it.  When 
stock  gets  down,  the  car  will  be  left,  at  request  of  attendant,  at  any 
station.  Cars  should  be  placed  conveniently  at  chutes  for  party  in 
charge  to  unload,  and  during  hot  weather  such  stock  as  may  require 
it  should  be  showered,  except  when  request  is  made  not  to  do  so  by 
the  party  in  charge. 

Care  should  be  taken  that  men  in  charge  of  live  stock  have 
proper  facilities  for  taking  care  of  stock  under  their  charge  in 
trains  and  at  stations.  Agents  should  use  great  care  to  secure 
the  doors  of  cars  containing  stock,  and,  as  a  precaution  against 
escapes,  should,  when  necessary,  nail  strong  boards  across  the 
inside  of  the  doorway,  at  a  proper  height  (two-thirds  the  length 
of  the  door),  and  sufficiently  /elose  together  to  surely  prevent  the 
stock  from  getting  over  or  through  them.  The  grain  doors  of 
box  ears  should  never  be  nailed,  but  should  be  placed  in  position 
and  securely  fastened,  when  live  stock  in  less  than  carload  is 
loaded  therein. 

Horses  should  not  be  loaded  in  cars  that  have  defective  cross- 
bars, doors  or  broken  slats.  Agents  should  so  far  as  possible 
personally  inspect  all  cars  being  loaded  with  horses  and  not  allow 
any  car  to  be  so  loaded  which  has  defects  that  might  cause  injury 
to  the  horses. 

When  parties  in  charge  of  live  stock  unload  stock  for  feeding 
or  other  purposes,  while  en  route,  it  being  understood  that  the 
stock  must  remain  in  the  possession  of  the  company  while  being 
fed,  and  if  animals  are  left  out  of  car  on  account  of  being 
crippled  or  dead,  notation  to  that  effect  should  be  made  on  the 
waybill  by  the  agent  at  the  station  where  such  animals  are  taken 
o^t. 

126.  Conductors  should  enter  the  initials  and  numbers  of  all 
cars  in  their  train,  in  their  train  record  book,  also  other  informa- 
tion required;  when  book  is  filled  it  should  be  returned  to  the 
proper  official. 

127.  The  inside  and  outside  of  all  waybills  should  be  examined 
for  any  notations  requiring  them  to  set  out,  weigh  cars,  etc. 

128.  Conductors  should  see  that  the  speed  of  their  train  is 
properly  governed. 

129.  At  stations  conductors  will  do  such  switching  as  may 
be  required  by  the  agent.  When  necessary  to  disturb  cars  that 
are  being  loaded  or  unloaded  it  should  not  be  done  until  ample 
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notice  is  given  to  all  persons  in  or  about  them.  When  so  moved, 
they  should  be  returned  to  the  same  position  as  found. 

Cars  should  not  be  detached  from  an  engine  to  be  run  in  on 
side  tracks  where  cars  are  being  loaded  or  unloaded. 

Running  switches  should  not  be  made  with  cars  loaded  with  live 
stock  when  possible  to  avoid  it. 

Conductors  should  see  that  there  is  a  thorough  understanding 
with  other  crews  that  may  be  switching  at  the  same  station. 

Highway  or  public  crossings  should  not  be  obstructed  by  trains 
or  cars.       ^ 

At  junction  points  no  part  of  train  should  stand  on  railway 
crossings  or  interlocking  system. 

130.  When  meeting  or  being  passed  by  a  passenger  train  at  a 
station,  conductors  should  see  that  their  train  is  opened  to  allow 
free  passage  to  and  from  station,  in  addition  to  opening  the 
street  crossings. 

131.  Conductors  should  not  set  out  cars  that  are  in  bad  order, 
if  the  necessary- repairs  can  be  made  or  safely  hauled  to  the  next 
car  repairer's  station. 

132.  Conductors  should  see  that  cars  left  on  side  tracks  are 
])roperly  secured  and  clear  of  the  main  track.  In  leaving  cars 
at  any  station  they  should  be  placed  conveniently  for  loading  or 
unloading.  Cars  should  be  so  placed  as  not  to  project  over  line 
of  highway  crossings.  If  a  car  is  set  out  without  a  brake,  the 
wheels  should  be  securely  blocked. 

Cutting  off  engine  and  cars  before  a  train  has  stopped  is  pro- 
hibited. 

133.  Conductors  should  not  handle  cars  or  freight  without 
proper  waybills,  or  take  waybills  without  the  freight  or  cars; 
they  should  examine  all  cars  forwarded  as  empty  from  any 
station,  and  be  sure  they  do  not  contain  freight. 

134.  Conductors  should  call  attention  of  car  repairers,  or 
station  agent  in  their  absence,  to  any  damage  which  may  have 
been  done  to  cars,  which  may  come  to  their  knowledge,  that  the 
cars  may  be  promptly  repaired,  and  note  same  in  their  reports: 
Cars  set  out  in  bad  order  should  be  reported  at  once  to  the  train 
dispatcher,  stating  number  and  initials,  contents,  nature  and 
extent  of  damage;  the  nature  of  defects  should  be  noted  on  way- 
bills. 

135.  Draw-bars,  brakes,  car  doors,  etc.,  that  may  become 
detached,  should  be  picked  up  and  put  into  the  ear  they  came 
from,  or  taken  and  left  with  the  car. 

130.  (Conductors  should  promptly  report  any  lack  of  attention 
on  the  part  of  agents,  or  other  persons,  whose  duty  it  is  to  aid 
in  the  passage  of  trains. 

137.  Flat  cars,  empty  and  when  with  less  than  20,000  Ibe.  of  a 
load,  and  empty  oil  tanks  should  be  hauled  next  ahead  of  eabooee. 

138.  Chairs  will  not  be  permitted  in  caboose  cars. 

139.  Cars  that  in  the  judgment  of  conductors  are  vauuMj 
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loaded,  will  not  be  handled  in  trains  and  the  facts  should  be 
reported  to  the  train  dispatcher. 

140.  If  trainmen  discover  contents  such  as  grain,  oil,  etc., 
leaking  from  cars,  or  that  cars  are  in  unfit  condition  to  carry 
loads  safely  to  destination,  the  matter  should  be  immediately 
reported  to  the  train  dispatcher  for  instructions,  the  cars  set  out 
and  repaired  or  transferred,  as  may  be  necessary. 

141.  When  trains  separate  on  account  of  defective  coupling, 
the  fact  should  be  reported,  giving  date,  train  and  car  number, 
and  point  at  which  train  parted,  also  specifying  make  of  coupler 
and  nature  of  defects.  A  similar  report  should  be  made  in  person 
to  car  inspector  or  his  representative  at  first  terminal.  ^ 

142.  If  more  than  one  engine  is  to  be  hauled  in  a  train,  place 
at  least  three  box  or  stock  cars  between  them. 

143.  Except  by  orders  from  the  proper  official,  dead  engines 
should  not  be  hauled  without  side  rods ;  when  hauled  without  them 
the  speed  of  the  train  should  not  exceed  fifteen  miles  an  hour. 

144.  "When  refrigerator  "  cars  are  not  in  train  in  accordance 
with  refrigerator  schedule,  the  train  dispatcher  should  be  notified 
by  wire  at  once.  Bunkers  should  be  examined  to  ascertain  if 
sufficient  ice  is  provided  to  carry  car  to  destination.  If  in  need 
of  re-icing,  the  train  dispatcher  and  agent  at  the  first  terminal 
should  be  notified. 

145.  Conductors  should  carefully  check  with  the  waybills  (in 
conjunction  with  the  agent  if  possible)  all  freight  loaded  and 
unloaded,  a  record  of  freight  over,  short  or  bad  order  made. 
When  necessary  to  transfer  freight  from  one  car  to  another, 
the  transfer  should  be  recorded  on  face  of  waybill,  together  with 
the  number  of  the  car  to  which  transferred. 

146.  Conductors  should  carefully  examine  seals  before  leaving, 
at  end  of  run,  when,  cars  are  set  out  en  route,  and  at  all  points 
where  train  stops  a  sufficient  time  to  allow  such  examination  to 
be  made;  when  a  seal  is  found  broken  or  door  of  car  open,  and 
cannot  be  accounted  for  it  should  be  immediately  reported  to  the 
train  dispatcher  and  noted  in  car  book. 

147.  Conductors  are 'responsible  for  all  freight  in  their  charge 
and  will  see  that  it  is  handled  with  care;  that  shortage  or  damage 
to  any  property,  whether  loaded  or  unloaded  by  them  or  otherwise, 
is  noted  on  the  waybill;  and  cause  the  marks  and  contents  of 
packages  to  be  called  out  as  they  are  taken  from  the  car.  Should 
they  find  freight  for  which  they  have  no  waybill,  they  will  unload 
it  at  the  station  marked  on  the  package,  or  at  the  next  regular 
station,  calling  the  attention  of  agent  to  the  package,  and  report 
the  same  by  wire. 

148.  Way  freight  should  be  unloaded  on  the  platform  of  the 
freight  house,  or  at  such  other  place  as  the  agent  may  designate. 

149.  When  freight  is  discovered  damaged  or  pilfered,  whether 
unloaded  by  them  or  not,  conductors  should  report  particulars  to 
the  proper  official. 
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150.  Cars  containing  perisbable  property  should  have  prece- 
dence over  other  freight,  and  should  not  be  left  short  of  destina- 
tion, unless  for  repairs. 

151.  Should  a  loaded  car  become  disabled,  or  from  any  cause 
be  set  out,  the  waybill  should  be  delivered  to  the  agent  where 
left  or  at  the  next  regular  station,  having  endorsed  on  it  when, 
where  and  why  left.  It  should  be  reported  to  train  dispatcher. 
If  necessary  to  transfer  freight,  the  fact  should  be  noted  on  the 
waybills,  giving  numbers  and  initials  of  cars  transferred  to,  and 
date  and  station  where  transfer  was  made,  (joods  should  be 
carefully  checked  from  waybills,  noting  condition  at  time  of 
transfer.  Conductors  should  sign  their  names  in  full  on  such 
waybill,  and  keep  a  record  of  the  transaction  in  car  book. 

i<')2.  Cars  should  not  be  left  on  passing  tracks  without  authority 
of  train  dispatcher. 

I. 53.  Conductor  should,  before  starting  on  each  trip,  compare 
time  with  the  brakeman  who  will  act  as  flagman;  they  should 
never  intrust  the  duties  of  a  flagman  to  any  one  not  entirely 
familiar  with  the  rules,  except  in  emergency,  and  then  give  the 
fullest  instructions  that  circumstances  will  permit. 

154.  Conductors  will  station  themselves  upon  the  train  in  the 
best  position  possible  to  enable  them  to  see  that  their  train  is 
intadt,  that  their  trainmen  properly  perform  their  duties,  and 
know  that  flagmen  go  back  promptly  when  necessary  to  protect 
the   train. 

155.  Each  caboose  car  should  be  supplied  with  the  following 
tools  and  supplies,  and  conductors  are  required  to  check  them 
over  at  terminal  and  junction  stations;  on  taking  their  train  at 
starting  point  and  on  leaving  it  at  destination,  reporting  all 
shortago  and  damage: 

1  :\xi\  6  brasses,  1  broom,  1  pail  of  dope,  2  marker  lamps, 
1  cooIiT  can,  2  two-gallon  oil  cans,  filled;  2  fillers,  2  chains, 
1  chisel,  1  dipper,  1  wash  dish,  3  red  flags,  mounted;  2  green 
flags,  mounted;  1  pair  of  frogs,  1  hammer,  1  coal  hod  and  shovel, 
1  packing  hook,  1  packing  iron,  1  jack  and  lever,  3  red  lamps,  com- 
plete; 5  white  lamps,  complete;  1  watet  pail,  1  switch  cable, 
1  saw,  3  scoop  shovels  (in  winter),  12  torpedoes,  1  18-inch  monkey- 
wrench,   1   lb.   of   waste,  2   packages  of  wicks,  long  and  short; 

1  package  of  matches,   1  package  of  tripoli,   1  package  of  lye, 

2  air  hose,  2  indicator  lamps,  1  set  of  indicators,  1  cupola  lamp, 
12  fusees — ^knuckles. 

Freight  Bralcemcn. 

156.  Freight  brakemen  should  report  for  duty  at  the  aj^inted 
time  and  obey  the  following  rules: 

157.  When  necessary,  they  should  assist  in  making  np  trains; 
look  over  the  train  carefully  before  starting,  and  know  that  all 
couplings,  brakes,  ladders,  running  boards  and  running  gear  are 
in  good  order.    They  should  inspect  the  train  as  often  as  possible. 
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158.  Brakemen  should  display  prescribed  signals  at  the  rear 
of  the  train,  and  have  all  necessary  supplies  and  signals  at  hand 
ready  for  immediate  use. 

159.  Rear  brakemen  will  consider  it  their  especial  duty  to 
protect  the  rear  of  train  in  accordance  with  the  rules,  and  should 
allow  nothing  to  interfere  with  the  prompt  and  efficient  discharge 
of  that  duty.  They  should  obey  the  signals  of  the  engineman 
as  prescribed  by  the  rules;  and  should  never  wait  for  signal  or 
orders  from  the  conductor  when  train  needs  protection.  The 
train  should  be  watched  carefully  to  see  that  it  has  not  parted. 

160.  Brakemen  should  read  all  orders  received  by  the  con- 
ductor or  engineman,  and  understand  them. 

161.  The  front  brakeman  should  be  on  the  lookout  at  all  times 
for  signals,  both  from  the  front  and  rear  of  train,  and  should 
watch  for  indications  that  train  has  parted.  They  should  carefully 
observe  all  fixed  signals,  also  persons  walking  across  or  on  the 
track  and  inform  the  engineman. 

162.  Brakemen  should  learn  the  condition  and  grades  of  the 
division  on  which  they  are  assigned,  so  that  they  can  apply  the 
brakes  with  judgment,  and  hold  the  train  at  all  necessary  points. 

Engine  House  Foremen, 

163.  Engine  house  foremen  have  charge  of  the  engine  house 
and  the  workmen  employed  therein.  It  is  their  duty  to  see  that 
the  engine  house  is  kept  clean  and  in  good  order;  that  workmen 
perform  their  duties;  that  supplies  are  economically  used;  that 
engines  are  prepared  for  service  promptly  and  are  in  good  working 
order  and  properly  equipped;  that  they  are  inspected,  cleaned 
and  reported  for  repairs  when  necessary ;  and  that  enginemen 
and  firemen  are  ready  for  duty  at  the  required  time. 

164.  Engine  house  •  foremen  should  certify  to  enginemen 's  trip 
reports  and  know  that  the  time  of  enginemen 's  arrival  and 
departure  is  correctly  registered. 

165.  When  the  netting  of  any  engine  is  reported  by  track 
foreman  to  be  inspected,  it  must  be  promptly  done  and  a  report 
thereof  made  to  the  proper  officials.  Such  -reports  should  be 
accompanied  by  the  notification. 

Supervision  of  Signals, 

166.  Supervisors  of  signals  will  be  responsible  for  the  safe 
condition  and  proper  maintenance  of  all  signals  and  interlocking 
plants  in  their  districts.  They  should  keep  themselves  informed 
of  the  condition  of  signals  and  interlocking  plants;  have  necessary 
repairs  made  and  promptly  report  defective  condition  to  the  proper 
of&cials. 

167.  Supervisors  will  employ,  in  the  discharge  of  their  work, 
such  men  as  are  necessary  for  the  carrying  out  of  the  duties  for 
which  they  are  responsible. 
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168.  Supervisors  should  see  that  their  men  are  famished  with 
necessary  supplies  for  the  proper  maintenance  of  signals  and 
interlocking  plants,  and  that  such  supplies  are  economically  used. 

All  material,  supplies  and  tools  should  be  carefully  inspected 
on  receipt,  to  see  that  they  are  in  accordance  with  specifications; 
they  should  be  checked  by  invoice  and  properly  distributed. 

169.  Supervisors  should  know  that  all  foremen,  maintainers 
and  repairmen  are  provided  with  all  rules,  circulars,  forms,  and 
special  instructions  pertaining  to  their  duties,  and  that  they  fully 
understand  and  comply  with  the  same;  they  should  ascertain  that 
the  men  are  thoroughly  familiar,  in  so  far  as  they  may  be  affected, 
with  the  rules  of  the  operating  department. 

170.  Supervisors  should  give  special  attention  to  training  the 
men  under  them,  and  know  that  they  are  familiar  with  and  prop- 
erly perform  their  duties. 

171.  Supervisors  should  conform  to  the  prescribed  standard  and 
I>lans  in  the  execution  of  the  work  under  their  charge,  and  will 
not  ])ermit  experimental  trials  of  appliances  or  devices  not  stand- 
ard, nor  give  out  information  of  the  results  of  any  trial  except  by 
proper  .authority. 

172.  Supervisors  should  keep  general  oversight  of  all  work 
performed  in  their  districts  by  contractors  or  others  who  do  not 
come  under  their  direct  charge,  and  see  that  nothing  is  done  by 
them  that  will  interfere  with  the  safety  or  movement  of  trains. 

Signal  Repairmen, 

173.  Repairmen  and  maintainers  are  responsible  for  the  inspec- 
tion, adjustment  and  proper  maintenance  of  all  the  interlocking 
plants  and  signals  assigned  to  their  care. 

174.  ^Vhe^e  the  condition  of  switches  or  track  does  not  admit 
of  the  proi)er  operation  or  maintenance  of  the  interlocking  plants 
and  signals  it  should  be  reported  to  the  proper  officials. 

175.  When  any  part  of  an  interlocking  plant  is  to  be  repaired 
a  thorough  understanding  should  first  be  had  with  the  signalman, 
in  orcTer  to  secure  the  safe  movement  of  trains  and  engines  during 
re])airs.  The  signalman  should  be  notified  when  the  repairs  are 
completed. 

176.  If  necessary  to  disconnect  any  switch  it  should  be  securely 
fastened  before  any  train  or  engine  is  permitted  to  pass  over  it. 

177.  Alterations  or  additions  to  an  interlocking  plant  should 
not  be  made  unless  properly  authorized. 

178.  Repairmen  when  on  duty,  or  subject  to  call,  should  keep 
the  proper  officials  advised  as  to  where  they  can  be  found,  and 
respond  promptly  when  called. 


CHAPTER  XVII. 

EXAMINATIONS  (QUESTIONS  AND  ANSWEBS)  FOR  CON- 
DUCTOBS,  ENGINEMEN,  FIBEMEN,  SIGNALMEN  AT 
INTEBLOCKING  PLANTS,  TBAIN  DISPATCHEBS,  AGENTS 
AND  OPEBATOBS,  BBAKEMEN  AND  BAGGAGEMEN,  AND 
TBACK,  BBIDGE  AND  BUILDING  FOBEMEN. 

On  all  railroads  it  is  the  practice  to  examine 
applicants  for  employment  in  the  operating  de- 
partment. The  scope  of  such  examinations  will 
differ,  of  course,  according  to  the  varying  condi- 
tions applying  to  each  particular  road  such  as, 
for  instance,  according  as  it  may  be  single  or 
double  track,  equipped  with  particular  systems 
of  signals  and  so  on. 

In  regard  to  the  physical  qualifications  of  op- 
eratives manifestly  an  examination  must  be  made ; 
all  employes  having  aught  to  do  with  the  move- 
ment of  trains  and  the  observance  of  signals  must 
be  normal  physically  in  certain  respects  such  as 
sight,  hearing,  health,  strength  and  so  forth,  and 
these  facts  must  be  certified  to  before,  they  can 
take  up  any  duties  in  connection  with  the  opera- 
tion of  trains. 

In  regard  to  the  questions  and  answers  herein 
set  forth  it  will  not,  it  is  needless  to  say,  be  suffi- 
cient to  memorize  the  answers  to  the  questions. 

(391) 
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They  are  given  simply  as  a  help  and  guide.  Those 
who  conduct  the  examinations  may  ask  questions 
in  different  forms  to  determine  how  well  the  per- 
son being  examined  understands  the  subject,  so 
it  is  necessary  that  the  full  meaning  of  each  an- 
swer be  understood. 

The  intelligent  and  conscientious  employe  wiU 
niak(»  use  of  every  avenue  by  which  knowledge 
can  bo  gained  and  will  supplement  this  by  close 
and  intelligent  observation. 

It  will  always  happen  that  conditions  on  dif- 
ferent railroads  will  vary  and  that  practices  will 
differ  in  particular  things.  It  is  possible  there- 
fore that  some  of  the  answers  herein  given  will 
not  bo  applicable  to  particular  roads  or  parts  of 
roads  though  they  will  be  to  others.  The  answers 
given,  however,  will  even  in  such  cases  serve  to 
throw  light  on  the  subjfect  and  will  not  confound 
or  mislead  the  intelligent  student.  It  is  not  sought 
here  to  forestall  personal  research  but  to  add  to 
the  desire  to  acquire  knowledge  by  careful  study 
and  thought. 

AVitli  these  explanatory  remarks  the  several 
examinations,  questions  and  answers,  for  conduc- 
tors, enginemen,  firemen,  signalmen  at  interlock- 
ing }>lants,  train  dispatchers,  agents  and  opera- 
tors, brakomen  and  baggagemen  and  track  bridge 
and  building  foremen,  relative  to  the  handling  of 
trains  will  be  given  in  the  order  named.* 


*  In  connection  with  each  examination  the  employe  is  required 
to  state:  (1)  Name  in  full.  (2)  Date  of  birth.  (3)  Where  bom. 
(4)  Resilience,  (o)  Married  or  single.  (6)  Name  and  address 
of  person  to  he  notified  in  case  of  injury  or  serionB  illneas.  He 
must  also  have  filed  a  watch  certificate  and  a  record  eard. 
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CONDUCTOR'S    EXAMINATION. 

Q.  1- — Do  you  understand  that  in  accepting  employment  you 
assume  its  risks  and  that  each  employe  is  responsible  for  his 
own  safety  and  must  exercise  care  to  avoid  injury  to  others? 

A.  1— Yes. 

Q.  2 — In  case  of  doubt  as  to  interpretation  of  any  rule  what 
would  you  do? 

A.  2 — I  would  apply  to  proper  superior  officer  for  explanation. 

Q.  3 — What  is  the  rule  in  regard  to  the  use  of  liquor  and 
the  frequenting  of  places  where  liquor  is  sold,  and  the  use  of 
tobacco  ? 

A.  3 — The  use  of  liquor  and  the  frequenting  of  places  where 
it  is  sold  is  prohibited,  and  the  use  of  tobacco  in  the  vicinity 
of  passenger  stations  and  on  passenger  trains  is  not  allowed. 
Definitions. 

Q.  4— What  is  a  train? 

A.  4 — ^A  train  is  an  engine  or  more  than  one  engine  coupled, 
with  or  without  cars,  displaying  markers. 

Q.  5 — What  is  a  regular  train? 

A.  5 — ^A  regular  train  is  a  train  represented  on  the  time- 
table. 

Q.  6 — What  is  a  section  of  a  train? 

A.  6 — ^A  section  is  one  of  two  or  more  trains  running  on  the 
same  schedule. 

Q.  7 — What  is  an  extra  train  and  how  is  it  designated? 

A.  7 — An  extra  train  is  one  not  represented  on  the  time-table. 
It  is  designated  as  extra  or  work  extra. 

Q.  8 — What  is  a  superior  train? 

A.  8 — A  superior  train  is  one  having  precedence  over  other 
trains. 

Q.  9 — How  are  right,  class  and  direction  conferred? 

A.  9 — Right  is  conferred  by  train  order,  class  and  direction  by 
time-table. 

Q.  10 — Which  is  superior,  right,  class  or  direction? 

A.  10 — Right  is  superior  to  class  or  direction. 

Q.  11 — What  is  a  train  of  superior  right? 

A.  11 — A  train  given  precedence  by  train  order. 

Q.  12 — ^What  is  a  train  of  superior  class? 

A.  12 — A  train  given  precedence  by  time-table. 

Q.  13 — W^hat  is  a  train  of  superior  direction? 

A.  13 — A  train  given  precedence  in  the  direction  specified  in 
the  time-table,  as  between  trains  of  the  same  class. 

Q.  14— What  is  a  time-table? 

A.  14 — The  authority  for  the  movement  of  regular  trains  sub- 
ject to  the  rules. 

Q.  15— What  is  a  schedule? 

A.  15 — That  part  of  the  time-table  which  prescribes  the  class, 
direction,  number  and  movement  of  a  regular  train. 

Q.  16— What  is  a  pilot? 
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A.  16 — ^A  person  assigned  to  a  train  when  the  engineman  or 
conductor  or  both  are  not  acquainted  with  the  road. 

Q.  17 — What  are  his  responsibilities? 

A.  17 — ^To  see  that  the  train  is  run  in  accordance  with  all  rules 
and  requirements. 
Requirements. 

Q.  18 — How  often  is  it  necessary  to  compare  your  watch  with 
standard  clocks  and  what  record  do  you  make  of  samef 

A.  18 — Before  starting  on  each  trip  on  prescribed  form. 

Q.  19 — ^After  obtaining  standard  time  what  is  the  duty  of 
Conductors  and  Enginemen  before  starting  out  on  a  runf 

A.  19 — Compare  time  with  each  other. 

Q.  20 — What  is  your  duty  when  you  do  not  have  access  to  a 
standard  clock? 

A.  20 — Obtain  time  from  train  dispatcher  daily  before  com- 
mencing work. 

Q.  21 — What  bearing  has  an  old  time-table  after  a  new  one 
takes  effect? 

A.  21 — None   whatever. 

Q.  22 — Give  me  your  understanding  of  the  rights  and  move- 
ments of  trains  when  there  is  a  change  of  time-table? 

A.  22 — When  time  changes  a  train  on  the  road  will  retain 
its  orders  and  run  upon  the  schedule  of  the  train  of  the  same 
number  of  the  new  time-table. 

Q.  23 — Suppose  the  time-table  placed  you  ahead  of  your  old 
time,  what  would  vou  do? 

A.  23 — I  would  assume  the  time  of  the  new  schedule  and  run 
late  if  necessary. 

Q.  24 — When  can  a  new  train  that  had  no  corresponding  num- 
ber on  previous  time-table  run? 

A.  24 — When  it  is  due  to  start  from  its  initial  point  on  a 
division  after  a  time-table  takes  effect. 

Q.  25 — When  only  one  time  is  shown  on  time-table  for  a  train 
at  any  point  what  does  it  indicate? 

A.  25 — The  leaving  time. 

Q.  26 — Where  there  are  two  times  shown  on  time-table  what 
does  it  indicate? 

A.  26 — They  are  the  arriving  and  leaving  time. 

Q.  27 — How  are  meeting  and  passing  points  indicated  on  time- 
table? 

A.  27 — By  full  faced  figures. 

Q.  28 — ^When  both  the  arriving  and  leaving  time  are  in  full 
faced  figures  wliat  is  the  meaning? 

A.  28 — Tt  means  that  both  times  are  meeting  and  passing  times 
or  when  one  or  more  trains  are  to  be  met  or  passed  between  those 
times. 

Q.  29 — Suppose  your  time  is  in  heavy  type  at  any  junction, 
terminal,  or  end  of  double  track,  and  you  are  unable  to  find  any 
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other  train  of  corresponding  time  at  that  point,  what  would  it 
mean? 

A.  29 — It  would  mean  that  another  train  is  scheduled  at  that 
point  within  30  minutes  of  my  time. 

Q.  30 — How  long  are  special  rules  and  regulations  printed  in  a 
time-table  in  effect? 

A.  30 — Only  during  the  life  of  a  time-table. 

Signal  Rules, 

Q.  31 — What  is  the  rule  relative  to  providing  yourself  with 
proper  signals  and  keeping  them  in  good  order? 

A.  31 — We  are  required  to  provide  ourselves  with  all  necessary 
signals,  and  to  keep  them  in  good  order  for  immediate  use. 

Q.  32 — Where  should  those  giving  signals  station  themselves? 

A.  32 — At  a  point  where  they  can  be  easily  seen. 

Q.  33 — What  is  necessary  in  case  signal  seen  by  you  may  be 
intended  for  other  trains  and  what  would  you  do  if  in  doubt? 

A.  33 — I  would  not  move  until  I  had  ascertained  that  the  signal 
was  meant  for  us. 

Q.  34 — What  kind  of  signals  are  used  by  day  and  what  by 
night? 

A,  34 — Flags  by  day  and  lights  by  night. 

Q.  35 — When  should  night  signals  be  displayed  and  what  ex- 
ceptions, if  any? 

A.  35 — From  sunset  to  sunrise  except  in  heavy  weather  when 
they  should  be  displayed  to  suit  conditions. 

Visible  Signals. 

Q.  36 — ^What  are  visible  signals? 

A.  36 — Signals  to  be  seen  by  the  eye. 

Q.  37 — What  does  a  red  signal  signify?  Green?  Blue?  Green 
and  white?     Green  and  red? 

A.  37 — Stop,  proceed,  car  repairers'  signal,  flag  stop,  proceed 
with  caution. 

Q.  38 — ^If  you  found  a  combination  of  green  and  red  flag,  or 
green  and  red  light,  placed  upon  the  side  of  track,  what  would 
you  do? 

A.  38 — I  would  run  slowly  with  train  under  control. 

Q.  39 — ^When  a  fusee  is  found  burning  on  or  near  the  track 
what  does  it  indicate? 

A.  39 — It  indicates  stop. 

Q.  40 — ^What  is  the  hand  or  lamp  signal  to  stop?  Proceed? 
Back?     Train  parted?     Apply  air  brakes?     Release  air  brakes? 

A.  40 — The  hand  or  lamp  swung  across  the  track.  Raised  and 
lowered  vertically.  Swung  in  a  short  circle.  Swung  in  a  circle 
at  arm's  length.  Swung  horizontally  at  arm's  length  above  the 
head.     Held  at  arm's  length  above  the  head. 

Q.  41 — What  is  the  meaning  of  any  object  waved  violently  by 
anyone  on  or  near  the  track? 

A.  41-^It  is  a  signal  to  stop. 
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Audible  Signals. 

Cj.  42 — What  does  one  short  blast  of  the  whistle  indicate?  Two 
long?  One  long  and  three  short?  Four  long?  Five  long?  Three 
long?  Two  short?  Three  short?  Four  short?  One  long  and 
two  short?     Two  long  and  two  short?     One  long? 

A.  42 — ^Apply  brakes.  Release  brakes.  Send  out  flagman. 
Flagman  return  from  west  or  north.  Flagman  return  from  east 
or  south.  Train  parted.  Answer  to  any  signal  not  otherwise  pro- 
vided for.  Back.  Call  for  signals.  To  call  attention  to  signals 
carried.  Public  crossing  whistle.  Approaching  stations,  mail 
cranes,  railway  crossing,  obscure  curves,  etc. 

Q.  43 — What  does  a  succession  of  short  blasts  of  the  whistle 
mean? 

A.  43 — An  alarm  whistle  for  persons  or  stock  on  the  track. 

Q.  44 — ^What  does  the  explosion  of  one  torpedo  mean? 

A.  44 — It  is  a  signal  to  stop. 

Q.  45 — What  is  the  meaning  of  the  explosion  of  two  torpedoes 
not  more  than  two  hundred  feet  apart? 

A.  4.5 — It  is  a  signal  to  reduce  speed  expecting  to  fin^  some  ob- 
struction on  the  track. 

Q.  46 — ^What  signals  are  given  for  the  following:  When  brakes 
stick  or  wheels  slide?  When  train  is  running  to  stop  at  once? 
When  train  is  running  to  stop  at  next  station?  When  train  is 
standing  to  apply  or  release  air  brakes?  When  train  is  running 
to  reduce  speed?  When  train  is  standing  to  call  in  flagman? 
When  train  is  running  to  increase  speed? 

A.  4() — One  long  whistle.  Two.  Three.  Four.  Four.  Five. 
Five. 

Train  Signals. 

Q.  47 — ^Where  should  headlight  be  displayed? 

A.  47 — To  the  front  of  the  train. 

Q.  48 — ^When  should  it  be  concealed? 

A.  48 — When  trains  have  stopped  clear  of  main  track  and 
switches  are  closed. 

Q.  49 — When  more  than  one  train  is  to  take  siding  when  will 
engineman  of  leading  engine  conceal  his  headlight? 

A.  49 — ^When  he  has  ascertained  that  train  following  is  into 
clear. 

Q.  50 — ^What  docs  a  headlight  mean  when  seen  by  an  approach- 
ing train? 

A.  50 — That  the  train  is  occupying  the  main  track. 

Q.  51 — ^What  lights  should  yard  engines  display  at  night? 

A.  51 — A  headlight  to  the  front  and  rear. 

Q.  52 — ^When  not  provided  with  headlight  at  the  rear  what 
lights  must  switch  engine  display? 

A.  52 — ^A  white  light  on  each  side  and  a  red  light  in  center. 

Q.  53 — ^What  lights  at  night  are  to  be  carried  by  yard  and  light 
road  engines  on  their  tanks,  when  leaving  alone? 
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A.  53 — ^Engines  moving  without  trains  after  dark  will  display 
a  white  light  upon  each  side  of  rear  end  of  tank,  and  in  addition 
thereto  a  red  light  in  the  center  of  same.  Yard  engines  will  dis- 
play the  headlight  to  the  front  and  rear.  When  yard  engines  are 
not  provided  with  a  headlight  at  the  rear,  two  white  lights  must  be 
displayed  upon  either  side  of  rear  end  of  tank,  and  in  addition  a 
red  light  in  the  center  of  same. 

Q.  54 — What  signals  are  required  on  the  rear  of  every  train  as 
markers  by  day  and  by  night? 

A.  54 — By  day  a  green  flag  at  each  side;  by  night  a  green  light 
to  the  front  on  each  side  and  a  red  light  to  the  rear  on  each  side. 

Q.  55 — How  are  these  signals  to  be  displayed  when  you  get  into 
clear  on  a  siding  to  be  met  or  passed  by  another  train? 

A.  55 — Green  lights  must  be  displayed  to  the  reari 

Q.  56 — Suppose  the  siding  is  not  long  enough  to  hold  your  train, 
how  would  signals  be  displayed? 

A.  56 — They  should  be  left  to  show  red  to  the  rear. 

Q.  57 — ^Will  uncovered  headlight  or  tail  light  relieve  you  from 
responsibility  of  protecting  your  train  by  flagman? 

A.  57— No. 

Q.  58 — ^What  is  necessary  when  engine  heads  on  cars  on  a  siding 
to  clear  main  track  for  passing  train? 

A.  58 — To  protect  by  flagman. 

Q.  59 — When  should  markers  be  removed  after  arrival  of  train 
at  terminal? 

A.  59 — ^When  trains  are  into  clear  and  switches  are  closed. 

Q.  60 — What  is  the  meaning  of  two  green  flags  by  day  and  in 
addition  two  green  lights  by  night  on  front  of  engine? 

A.  60 — It  means  that  a  train  is  following  that  has  precisely  the 
-same  rights  as  that  train  carrying  them. 

Q.  61 — ^What  sections  of  a  train  display  these  signals? 

A.  61 — ^AU  except  the  last. 

Q.  62 — What  is  the  duty  of  an  engineer  when  carrying  green 
signals  ? 

A.  62 — To  call  the  attention  of  other  trains  met  or  passed  to 
signals. 

Q.  63 — What  response  should  be  given  ? 

A.  6b — Tw6  short  blasts  of  the  whistle. 

Q.  64 — If  response  is  not  given  what  should  you  do? 

A.  64 — Should  stop  to  see  that  train  understood  what  signals  we 
are  carrying. 

Q.  65 — ^What  is  the  meaning  of  two  white  flags  by  day  and  in 
addition  two  white  lights  by  night  on  the  front  of  an  engine? 

A.  65 — It  means  that  the  train  carrying  them  is  an  extra. 

Q.  66 — ^When  two  or  more  engines  are  coupled  together,  which 
engine  should  display  signals? 

A.  66 — The  head  engine. 

Q.  67 — What  exceptions  are  there,  if  any? 
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A.  67 — Helper  engines  should  duplicate  engine  signals  they  are 
double  heading. 

Q.  68 — ^What  does  one  flag  or  light  displayed  on  the  front  of  an 
engine  indicate? 

A.  68 — The  same  as  two. 

Q.  69 — ^When  cars  are  pushed  by  an  engine,  except  when  switch- 
ing or  making  up  trains  in  yards,  what  is  necessary  by  night? 

A.  69 — ^A  white  light  must  be  displayed  on  the  head  of  the 
leading  car. 

Q.  70 — How  must  each  car  in  a  passenger  train  be  connected 
with  engine  by  signal  appliances? 

A.  7Q-— They  should  be  connected  by  communicating  signal. 

Q.  71 — ^What  does  a  blue  flag  or  a  blue  light  indicate? 

A.  71 — It  means  that  men  are  at  work  under  or  about  cars  on 
that  track. 

Q.  72 — What  is  your  duty  when  blue  signal  is  displayed? 

A.  72 — Should  not  couple  to  or  move  cars. 

Q.  73 — How  about  i)lacing  cars  in  front  of  blue  signal? 

A.  73 — It  should  not  })e  done  without  not^ifying  the  men  who  are 
working  on  the  cars. 

Q.  74 — What  is  the  meaning  of  a  signal  improperly  displayed 
or  the  absence  of  a  signal  where  one  is  usually  shown? 

A.  74 — It  must  be  regarded  as  a  danger  signal. . 

Q.  75 — What  signal  is  used  to  stop  a  train  for  passengers  at  a 
flag  station? 

A.  7i) — ^A  combination  of  green  and  white  lights. 

C^.  76 — Should  this  signal  be  used  for  any  other  purpose? 

A.  76— No. 

Q.  77 — When  a  signal,  except  a  fixed  signal,  is  given  to  stop  a 
train,  should  it  be  acknowledged? 

A.  77— Yes. 

Ckissification  and  Movement  of  Trains. 

Q.  78 — How  are  trains  classified? 

A.  78 — First,  Second  and  Third. 

Q.  79 — Which  is  superior? 

A.  79 — Trains  of  the  first  class  are  superior  to  those  of  the  sec- 
ond; trains  of  the  second  are  superior  of  those  of  the  third. 

Q.  80 — ^At  meeting  points  between  extra  trains  which  is  superior? 

A.  80 — The  train  moving  in  the  direction  to  which  regular  trains 
are  superior  is  the  superior  train. 

Q.  81 — ^When  do  regular  trains  lose  their  right  and  class? 

A.  81 — ^When  they  are  twelve  hours  behind  this  schedule. 

Q.  82 — How  can  they  proceed  after  losing  their  right? 

A.  82 — ^By  train  order  only. 

Q.  83 — ^What  is  necessary  for  a  conductor  and  engineman  to 
know  before  leaving  an  initial  station  or  junction  or  before  pagsing 
from  double  to  single  track? 
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A.  83 — To  ascertain  whether  or  not  trains  of  the  same  or  supe- 
rior class  have  arrived  and  departed. 

Q.  84 — How  will  this  information  be  furnished  enginemen  and 
by  whom? 

A.  84 — The  conductors  will  furnish  enginemen  with  registry 
blanks. 

Q.  85 — To  which  side  will  trains  keep  when  running  on  double 
track? 

A.  85 — To  the  right  (or  as  the  case  may  be). 

Q.  86 — ^When  more  than  two  tracks  how  will  you  be  governed? 

A.  86 — They  will  run  under  special  regulations.    • 

Q.  87 — What  would  a  train  do  that  is  about  to  leave  its  initial 
station,  or  a  junction,  when  a  train  of  the  same  class,  in  the  same 
direction  is  overdue? 

A.  87 — It  would  proceed  on  its  own  schedule. 

Q.  88 — What  is  necessary  before  a  train  can  be  started? 

A.  88 — ^A  signal  from  the  conductor. 

Q.  89 — How  much  must  an  inferior  train  clear  the  time  of  a 
superior  train  in  the  same  direction? 

A.  89 — Ten  minutes. 

Q.  90 — ^How  would  you  be  governed  in  case  you  were  unable  to 
clear  the  main  track  by  the  time  specified  ? 

A.  90 — I  would  protect  myself  as  per  rule. 

Q.  91 — ^How  much  will  you  clear  the  time  of  a  superior  train 
of  the  same  class,  in  the  opposite  direction? 

A.  91 — Five  minutes. 

Q.  92 — Which  end  of  siding  must  a  train  take? 

A.  92 — At  the  first  switch. 

Q.  93 — ^Are  there  any  exceptions? 

A.  93 — Only  when  •  authorized  by  train  order  to  pull  by  and 
back  in. 

Q.  94 — If  you  were  on  an  inferior  train  how  much  would  you 
clear  the  time  of  a  train  of  superior  class,  at  meeting  point  other 
than  made  by  train  orders? 

A.  94 — ^Pive  minutes. 

Q.  95 — If  you  are  on  a  superior  train  and  are  on  time  and  a 
train  of  the  same  class  fails  to  make  a  scheduled  meeting  point, 
what  time  would  you  leave? 

A.  95 — On  time. 

Q.  96 — When  trains  meet  is  it  necessary  that  they  inform  each 
other  what  train  they  are,  and  how  is  this  done? 

A.  96 — Yes.     It  is  done  by  word  of  the  mouth. 

Q.  97 — ^How  far  apart  should  trains  moving  in  the  same  direc- 
tion keep,  except  in  districts  controlled  by  block  signals? 

A.  97 — Ten  minutes. 

Q.  98 — When  is  a  train  due  to  arrive  at  a  station? 

A.  98 — ^When  it  is  due  to  leave  the  preceding  station. 

Q.  99 — Can  a  train  leave  a  station  in  advance  of  its  scheduled 
time? 
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A.  99— No. 

Q.  100 — Can  a  train  arrive  at  a  station  in  advance  of  its  sched- 
uled time? 

A.  100— Yes. 

Q.  101 — If  on  a  regular  train  you  are  delayed  and  fall  back  on 
the  time  of  another  train  of  the  same  class,  how  would  you  pro- 
ceed f 

A.  101 — T  would  proceed  on  my  own  schedule. 

(j.  102 — If  you  should  overtake  a  train  of  the  same  class,  so  dis- 
abled that  it  would  delay  you  to  follow  them,  how  would  you  be 
governed  and  what  report  would  you  make? 

A.  102 — I  would  pass  the  train  and  report  the  matter  to  the 
train  dispatcher  at  the  next  station. 

Q.  103 — If  you  should  overtake  a  train  of  superior  class,  which 
was  disabled,  what  would  you  do  ? 

A.  103 — Would  pass  the  train  and  if  necessary  would  assume 
its  schedule  and  take  their  train  orders  and  Teport  the  matter  to  the 
train  dispatcher  at  next  office. 

Q.  104— What  would  the  disabled  train  do! 

A.  104 — It  would  proceed  on  my  schedule  and  exchange  orders. 

Q.  105 — By  whose  authority  will  a  train  display  signals  for  a 
following  section  or  run  as  an  extra? 

A.  10:1 — By  orders  from  the  train  dispatcher. 

Q.  106 — What  class  of  trains  are  not  permitted  to  run  as  follow- 
ing section  to  a  passenger  train? 

A.   100 — Freight  trains  and  light  engines. 

Q.  107 — When  signals  for  a  following  train  are  taken  in  at  any 
point  before  following  section  arrives,  what  is  the  duty  of  con- 
ductor ? 

A.  107 — To  notify  the  operator  or  agent  in  \vTiting. 

Q.  108 — What  would  you  do  if  there  was  no  operator? 

A.  108 — Would  leave  a  flagman  there  to  notify  all  opposing 
trains. 

Q.  109 — What  is  required  of  you  if  you  meet  any  train  between 
the  point  at  which  signals  are  taken  in  and  your  next  registering 
station? 

A.  109 — Would  notify  the  train  about  the  signals  I  had  carried. 

Q.  110 — ^What  is  required  of  train  approaching  terminal,  end  of 
double  track,  junctions,  railroad  crossing  at  grade,  and  draw- 
bridges? 

A.  llO^They  should  approach  such  points  prepared  to  stop. 

Q.  Ill — Where  required  by  rule  or  law  to  stop  do  you  under- 
stand that  this  means  a  full  stop? 

A.  Ill— Yes. 

Q.  112 — To  what  speed  are  passenger  and  freight  trains  limited 
in  passing  over  Interlocking  Switches? 

A.  112 — Passenger  trains  25  miles  per  hour;  freight  trains  15 
miles  per  hour. 
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Q.  113 — ^Under  what  circumstances  are  you  permitted  to  occupy 
main  track  between  yard  limit  boards? 

A.  113 — Under  protection  of  a  flagman. 

Q.  114 — ^How  should  extra  trains  approach  points  at  which  yard 
limit  boards  are  erected? 

A.  114 — ^TJnder  full^  control,  expecting  to  find  the  main  track 
occupied. 

Q.  115 — ^In  districts  other  than  those  controlled  by  telegraph 
block  system,  ^hat  is  the  rule  in  regard  to  passing  open  telegraph 
stations  at  which  train  order  signal  is  not  displayed? 

A.  115 — ^We  must  not  pass  without  a  clearance. 

Q.  116 — ^What  information  is  given  on  a  clearance? 

A.  116 — ^It  shows  that  no  orders  have  been  received  for  us. 

Q.  117 — ^What  information  is  given  on  a  release? 

A.  117 — It  shows  that  the  signal  is  displayed  for  some  other 
train  or  the  block. 

Q.  118 — ^How  are  regular  freight  trains,  extras  and  work  extras 
required  to  approach  all  stations,  water  tanks,  coal  sheds,  and 
obscured  side  tracks? 

A.  118 — ^With  train  under  control. 

Q.  119 — ^How  far  back  should  train  and  enginemen  prepare  to 
bring  their  train  under  control? 

A.  119 — One  mile. 

Q.  120 — When  a  train  stops  between  stations,  or  is  delayed  under 
circumstances  by  which  it  may  be  overtaken  by  another  train,  what 
is  your  first  duty? 

A.  120 — ^To  send  back  flagman. 

Q.  121 — ^What  signals  must  flagman  take? 

A.  121 — Two  torpedoes,  a  red, flag  by  day  and  a  red  and  white 
lantern  and  two  fusees  by  night. 

Q.  122 — ^At  night  what  is  his  first  duty  after  leaving  rear  of 
train  ? 

A.  122 — To  place  a  fusee  500  feet  from  rear  of  train. 

Q.  123 — At  what  rate  should  he  go  and  how  fart 

A.  123 — ^As  fast  as  he  can  go  three-fourths  of  a  mile. 

Q.  124 — How  far  should  he  have  an  unobstructed  view  of  ap- 
proaching train? 

A.  124 — One-quarter  of  a  mile. 

Q.  125 — ^When  the  required  distance  is  reached  how  should  tor- 
pedoes be  placed? 

A.  125: — ^He  should  place  one  torpedo  on  engineman's  side. 

Q.  126 — ^How  long  will  he  remain  there? 

A.  126 — ^Until  recalled  or  until  following  train  arrives  and  stops. 

Q.  127 — ^When  flagman  is  recalled  what  precautions  are  nec- 
essary? 

A.  127 — He  will  place  another  torpedo  two  hundred  feet  nearer 
his  train  than  the  first  and  return  as  fast  as  possible  to  his  train. 
If  train  is  not  standing  where  track  is  straight  for  one-fourth  of  a 
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mile  to  the  rear  it  should  be  moved  slowly  ahead  until  a  clear  view 
can  be  had  for  that  distance. 

Q.  128 — Who  is  responsible  for  the  proper  protection  of  train? 

A.  128 — The  conductor. 

Q.  129 — What  precautions  are  necessary  for  the  front  end  of 
your  train  in  case  such  protection  becomes  necessary? 

A.  129 — The  same  as  those  taken  at  the  rear  end. 

Q.  130 — WTio  is  responsible  for  protecting  head  endf 

A.  1.30 — The  conductor. 

Q.  131 — Should  the  speed  of  your  train  be  so  reduced  that  it 
will  check  the  speed  of  a  following  train,  before  flagman  can  get 
back  the  required  distance,  what  precaution  would  you  takef 

A.  131 — A  red  fusee  should  be  placed  upon  the  track. 

Q.  132 — What  is  necessary  before  a  train  can  be  backed  on  the 
main  track? 

A.  132 — A  flagman  should  be  sent  far  enough  in  advance  to 
insure  protection. 

Q.  133 — When  a  flagman  goes  back  to  protect  the  rear  of  his 
train  who  takes  his  place? 

A.  133 — The  head  brakeman  or  baggageman. 

Q.  134 — When  a  train  breaks  in  two  while  in  motion  what  is  the 
duty  of  all  concerned? 

A.  134 — To  give  signals  and  to  use  every  precaution  to  prevent 
collision  of  the  detached  parts. 

Q.  13o — What  signals  should  engineer  give  and  how  often  should 
they  be  repeated? 

A.  135 — He  should  give  the  '*  Break- in-Two''  signal  and  repeat 
until  answered. 

Q.  136 — How  long  should  the  front  portion  of  train  be  kept  in 
motion  ? 

A.  136 — Until  rear  portion  has  stopped. 

Q.  137 — If  you  should  overtake  the  rear  portion  of  train  which 
had  broken  in  two  are  you  permitted  by  the  rules  to  move  same? 

A.  137— No., 

Q.  138 — Are  there  any  exceptions? 

A.  138 — There  are  no  exceptions. 
■   Q.  139 — What  should  be  done  with  the  forward  portion  of  the 
train  in  all  cas'^s  where  practicable? 

A.  139 — It  should  be  sidetracked. 

Q.  140 — Should  the  engine,  with  cars  attached,  return  for  the 
rear  portion  uni-il  it  is  ascertained  positively  that  the  rear  portion 
has  stopped? 

A.  140— No. 

Q.  141 — ^When  backing  up  for  rear  portion  what  precautions  are 
necessary? 

A.  141 — ^A  flagman  should  be  sent  far  enough  in  advance  to  pre- 
vent collision  of  the  two  parts. 

Q.  142 — ^Would  you  consider  it  necessary  to  ftTf^iwiwg  the  draft 
rigging  on  the  rear  car  before  backing  up? 
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A.  142--Ye8. 

Q.  143 — ^Wlien  cars  are  pushed  by  an  engine,  except  when  shift- 
ing and  making  up  trains  in  yards,  what  protection  should  be 
given  same? 

A.  143 — ^A  flagman  should  be  stationed  on  the  front  of  the  lead- 
ing car. 

Q»  144 — ^What  is  required  when  switching  over  highway,  street, 
and  railway  crossings^  where  not  protected? 

A.  144 — ^A  man  must  be  stationed  at  the  crossing  to  act  as 
flagman. 

Q.  145 — ^What  about  moving  cars  over  highway  crossings  and  in 
front  of  passenger  stations  detached  from  engine? 

A.  145-— It  is  not  permitted. 

Q.  146 — ^What  is  necessary  when  switching  cars  containing  pas- 
sengers? 

A.  146 — They  must  be  coupled  to  engine  and  air  cut  in. 

Q.  147 — In  what  form  should  instructions  regarding  the  move- 
ment of  trains,  condition  of  bridges  or  track  be  given? 

A.  147 — ^In  train  order  form. 

Q.  148 — ^Who  is  responsible  for  the  position  of  switches  used  by 
trainmen  ? 

A.  148 — Conductor. 

Q.  149 — Can  a  switch  be  left  open  for  a  following  train;  if  so, 
under  what  circumstances? 

A.  149 — ^Not  unless  a  trainman  from  the  following  train  is  left 
in  charge  of  it. 

Q.  150 — What  is  your  duty  when  necessary  to  use  a  switch  that  ui 
protected  by  distant  signal,  and  the  distant  signal  cannot  be  seen 
from  the  switch? 

A.  150 — The  signal  must  first  be  set  at  danger,  we  should  then 
wait  until  satisfied  that  no  train  is  approaching  between  distant 
signal  and  switch. 

Q.  151 — ^At  meeting  or  passing  point  where  will  party  employed 
attending  switch  station  himself  after  locking  same? 

A.  151 — Not  less  than  thirty  feet  from  switch. 

Q.  152 — What  precaution  is  required  of  train  approaching  sta- 
tion where  passenger  trains  are  due  or  past  due? 

A.  152 — They  should  approach  under  full  control. 

Q.  153 — ^What  about  pulling  into  a  station  on  a  double  track,  at 
which  a  passenger  train  in  the  opposite  direction  is  standing  or 
pulling  into? 

A.  153 — They  must  not  pull  into  a  station  until  the  train  has 
started  up  and  the  rear  end  of  same  has  passed  the  platform. 

Q.  154-— What  about  two  trains  approaching  a  station,,  from 
opposite  directions,  at  which  only  one  is  scheduled. to  stop? 

A.  154 — The  train  scheduled  to  stop  should  reduce  speed  and 
allow  the  other  trains  to  pass  before  stopping  at  the  station. 

Q.  155 — ^When  two  trains  going  in  opposite  directions,  both  being 
scheduled  to  stop,  which  train  has  preference  to  the  platform? 
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A.  155— Tke  superior  train. 

(j.  156 — ^What  is  your  duty  in  regard  to  handling  passengers 
on  freight  train  and  stopping  at  platform  to  receive  and  discharge 
them  ? 

A.  156 — To  see  that  stations  are  properly  announced  and  that 
caboose  is  stopped  at  station  platform. 

Q.  157 — What  about  announcing  station  on  train  and  announce- 
ments at  station! 

A.  157 — The  caboose  must  be  brought  back  to  station  platfonn 
and  departure  of  train  announced  in  waiting  rooms  and  on  plat- 
form. 

Q.  158 — Whose  duty  is  it  to  know  that  trains  are  properly  sup- 
plied with  tools,  appliances  and  signals. 

A.  158 — The  conductor's. 

Q.  159 — In  case  you  discover  any  damage  to  track,  bridges  or 
culverts  or  anything  likely  to  cause  accident  to  a  following  train, 
what  is  required  of  youf 

A.  159 — ^W^ould  leave  a  flagman  to  protect  same;  call  section 
foreman  and  notify  train  dispatcher. 

Q.  160 — ^Do  you  understand  that  every  care  must  be  taken  to 
prevent  the  killing  of  live  stock? 

A.  160— Yes. 

Q.  161 — When  live  stock  is  killed  what  is  required  f 

A.  161 — To  make  report  of  same  on  required  form. 

Q.  162 — What  is  your  duty  in  regard  to  the  consultation  of  bulle- 
tin boards? 

A.  162 — We  are  required  to  consult  them  before  leaving  on  each 
trip. 

Q.  163 — ^How  will  you  determine  the  location  of  bulletin  boards? 

A.  163 — ^By  the  division  time  table. 

C^.  164 — ^Are  you  held  accountable  for  all  bulletins  posted  prior 
to  your  departure? 

A.  164— Yes. 

(J.  165 — What  is  expected  of  you  when  you  find  fires  on  or  near 
the  right  of  way,  that  are  likely  to  cause  damage  to  property? 

A.  165 — To  notify  train  dispatcher  and  section  foreman. 

Q.  166 — ^W^hat  is  your  duty  when  you  discover  fences  down,  stock 
on  the  right  of  way,  or  telegraph  line  down? 

A.  166 — Would  notify  the  first  section  crew  and  advise  train 
dispatcher  by  wire. 

Q.  167 — What  is  your  duty  when  switches  are  found  misplaced? 

A.  167 — To  report  same  to  train  dispatcher. 

Q.  168 — Who  are  responsible  for  the  safety  of  a  train? 

A.  168 — Conductors  and  enginemen. 

Q.  169 — ^In  case  of  doubt  .or  uncertainty  what  is  required? 

A.  169 — Would  adopt  tlie  safe  course  and  would  not  proceed  un- 
til all  doubt  was  removed. 
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Rules  for  Train  Movement  hy  Order. 

Q.  170 — What  about  accepting  orders  with  erasures^  alterations 
or  interlineations! 

A.  170 — They  must  not  be  accepted. 

Q.  171 — To  whom  should  train  orders  be  addressed? 

A.  171 — To  those  who  are  to  execute  them. 

Q.  172 — Who  should  receive  a  copy? 

A.  172 — Conductors  and  enginemen  and  those  acting  as  pilots. 

Q.  173 — How  are  regular  trains  designated  in  train  orders? 

A.  173 — By  train  numbers,  engine  numbers  and  conductor's 
name. 

Q.  174 — How  are  extra  trains  designated? 

A.  174 — ^By  engine  numbers  and  conductor's  name. 

Q.  175 — How  must  time  be  written  in  train  orders? 

A.  175 — It  must  be  written  in  words  and  duplicated  in  figures. 

.Q.  176 — What  is  your  first  duty  on  arriving  at  a  station  at 
which  orders  have  been  received  for  you? 

A.  176 — To  go  to  the  telegraph  office,  read  the  order  aloud  and 
if  understood,  sign  it. 

Q.  177 — ^What  is  necessary  to  make  a  train  order  valid  so  you 
can  use  it? 

A.  177 — O.  K.  the  time  and  the  train  dispatcher's  initials. 

Q.  178 — To  whom  should  you  make  delivery? 

A.  178 — To  the  engineman. 

Q.  179 — ^What  is  required  of  engineman  when  order  is  delivered 
to  him? 

A.  179— To  read  it  aloud  to  me. 

Q.  180— What  is  your  understanding  of  an  intermediate  order? 

A.  180 — An  order  sent  to  an  operator  at  actual  meeting  point. 
It  should  be  signed  by  the  operator  and  delivered  to  the  first  train 
mentioned  in  same  arriving  at  his  station. 

Q.  181 — To  whom  should  you  show  all  orders? 

A.  181 — To  rear  brakeman. 

Q.  182 — How  should  an  order  be  addressed  that  is  to  be  deliv- 
ered to  a  train  at  a  non-telegraph  station  by  another  train? 

A.  182 — It  must  be  addressed  to  C  &  E.  No.  at  Care 

of  .. 

Q.  183— To  whom  should  it  be  delivered? 

A.  183 — T6  the  conductor  of  the  train  that  is  to  carry  it. 

Q.  184 — What  is  the  duty' of  a  conductor  when  making  delivery 
of  such  order? 

A.  184^ — He  must  procure  signature  of  conductor  and  engineman 
of  train  receiving  order. 

Q.  185 — ^After  receiving  the  signature  of  conductor  at  non-tele- 
graph station,  to  whom  will  conductor  carry  and  deliver  said  order? 

A.  185 — ^To  operator  at  first  telegraph  station. 

Q.  186 — ^When  a  train  is  named  in  an  order  are  all  of  its  sec- 
tions include'd;  and  is  it  necessary  that  each  particular  section  be 
specified? 
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A.  186 — All  its  sections  are  included  and  it  is  not  necessary  that 
each  particular  section  be  specified. 

Q.  187 — Can  any  part  of  a  train  order  specifying  a  particular 
movement  be  changed  without  altering  balance  of  order f 

A.  187— Yes. 

Q.  188 — ^When  do  train  orders  held  by  a  regular  train  become 
void } 

A.  189 — When  a  train  becomes  twelve  hours  late. 

Q.  189 — What  is  pecessary  in  case  engineman  or  conductor 
change  before  completion  of  trip! 

A.  189 — They  must  exchange  orders  and  conductor  and  engine- 
man  must  compare  time. 

Q.  190 — What  is  a  conductor  required  to  receive  before  leaving 
a  terminal f 

A.  190 — A  clearance,  release  or  train  order. 

Q.  191 — Explain  the  position  of  the  Nun  and  Semaphore  train 
order  signals  when  at  *'Stop"  and  ** Proceed"! 

A.  191 — The  NUN  signal  will  show  a  red  board  or  light  when  at 
danger,  and  no  board  or  a  green  light  when  clear.  A  semaphore 
Hignal  will  display  a  horizontal  arm  at  the  right  of  the  mast,  or  red 
11  ^ht  when  at  danger,  or  a  diagonal  or  vertical  arm  at  the  right 
of  the  mast,  or  a  green  or  white  light  when  clear. 

Q..  192 — What  is  required  in  regard  to  examining  train  before 
starting  a  run,  and  at  all  stopping  points? 

A.  192 — ^They  must  examine  their  trains  when  practicable  to  see 
that  everything  is  in  good  order. 

Q.  193 — ^What  is  required  of  you  relative  to  examiining  all  tools, 
brakes  and  ladders  that  you  are  to  use,  and  what  is  to  be  done 
whon  found  out  of  order? 

A.  193 — I  would  caution  all  train  employes  to  look  out  for  the 
defect  and  call  attention  of  car  inspector  at  terminal. 

Q.  194 — ^Where  should  cars  containing  live  stock  be  located  in 
train  when  practicable? 

A.  194 — Next  to  caboose. 

Q.  195 — What  about  moving  cars  of  live  stock  when  not  prop- 
erly secured? 

A.  195 — They  must  not  be  moved  until  properly  secured. 

Q.  196 — Where  should  freight  brakemen  be  stationed  approad 
ing  all  stations? 

A.  196 — On  top  of  train. 

Q.  197 — Whose  duty  is  it  to  see  that  they  are  on  topf 

A.  197 — The  conductor's. 

Q.  198 — What  are  the  instructions  relative  to  switching  cats 
that  ])arties  are  loading  or  unloading? 

A.  198 — They  must  not  be  moved  until  parties  have  been  t^^' 
tlficd. 

Q.  199 — ^What  is  required  when  placing  cars  on  side  track? 

A.  199 — They  must  be  properly  secured  and  clear  of  main  l*-** 
and  highway  crossings. 
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Q.  200 — ^What  about  cutting  off  engine  from  cars  before  rear 
part  of  train  has  stopped? 

A.  200 — ^It  is  not  allowed. 

Q.  201 — ^Whose  attention  should  be  called  to  bad  order  cars? 
•     A.  201 — Car  repairer  and  agents. 

Q.  202 — What  is  required  when  cars  are  set  out  in  bad  order, 
and  what  notation,  if  any,  would  you  make  on  way  bill? 

A.  202 — The  train  dispatcher  should  be  notified  an*d  notation 
made  on  the  way  bill  stating  what  defects  are. 

Q.  203 — What  should  be  done  with  any  of  the  equipment  of  a 
car  when  detached? 

A.  203 — It  must  be  loaded  in  car  when  practicable. 

Q.  204 — ^What  are  the  duties  of  passenger  brakemen  in  regard 
to  announcing  the  next  stop  and  how  should  it  be  done? 

A.  204 — ^He  must  pass  through  car  from  front  to  rear  and  make 
two  announcements. 

Q.  205 — What  about  brakemen  announcing  stops  for  draw- 
bridges, railroad  crossings,  etc.? 

A.  205 — It  must  be  done. 

Q.  206 — ^What  about  bral^emen  announcing  change  of  cars  at 
junction  points? 

A.  206— He  must  announce  such  changes. 

Q.  207 — What  is  required  of  passenger  conductors  relative  to 
obtaining  names  and  addresses  of  all  passengers  on  their  train 
when  accident  occurs? 

A.  207 — It  must  be  done. 

Q.  208 — Is  this  required  when  passengers  are  not  injured? 

A.  208 — Yes. 

Q.  209 — ^In  case  it  becomes  necessary  to  eject  any  person  from 
a  train  at  what  point  should  it  be  done,  and  what  amount  of  force 
should  be  used? 

A.  209 — ^He  should  be  ejected  at  a  regular  open  station  and  no 
force  sufficient  to  injure  party  should  be  used. 

Q.  210 — ^What  would  you  do  with  a  passenger  who  refuses  to 
produce  transportation? 

A.  210 — ^Would  remove  him  from  train  at  regular  open  station. 

Q.  211 — ^What  about  procuring  names  and  addresses  of  wit- 
nesses to  the  ejection  of  a  passenger? 

A.  211 — ^Would  secure  the  names  and  addresses  of  parties  who 
witnessed  same. 

Q.  212 — Suppose  the  offender  is  infirm,  and  unable  to  care  for 
himself,  how  would  you  be  governed? 

A-  212 — ^Would  use  judgment  in  such  cases,  would  not  eject  the 
passenger  unless  I  was  satisfied  no  harm  would  be  done  to  him  by 
leaving  him  in  charge  of  an  agent. 

Q.  213 — ^Where  must  freight  cars  be  placed  when  hauled  in  pas 
Sanger  train  and  how  should  they  be  equipped? 

A.  213 — They  must  be  placed  next  to  engine  and  equipped  with 
^ir  brakes. 
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C^.  214 — What  is  the  rule  in  regard  to  passenger  trains  being 
inuved  to  take  coal  or  water,  or  to  do  other  work,  after  stop  has 
])oen  made  at  platform? 

A.  214 — It  must  not  be  done. 

(^.  21;') — From  whom  must  consent  be  obtained  before  conductor 
can  change  off  before  completion  of  runf 

A.  215 — .The  train  dispatcher. 

Q.  216 — Kow  should  turn  tables  be  left  after  using  f 

A.  21(5 — They  must  be  locked. 

Q.  217 — When  turn  tables  are  found  unlocked  what  should  be 
done? 

A.  217 — Report  should  be  made  to  Superintendent. 

Q.  218 — Where  in  train  should  empty  flats  and  tanks  be  hauledf 

A.  218 — In  the  rear  of  train. 

Q.  219 — What  is  the  rule  in  regard  to  detaching  engines  from 
freight  trains  of  over  twenty  cars  when  taking  coal  or  water? 

A.  219 — They  should  be  detached. 

(j.  220 — How  should  more  than  one  dead  engine  in  a  train  be 
hauled? 

A.  220 — They  must  have  at  least  three  box  or  stock  cars  placed 
l)ctween  them. 

Q.  221 — What  is  the  rule  in  regard  to  hauling  dead  engmes 
without  side  rods? 

A.  221 — It  nuist  not  be  done  without  authority  from  the  Super- 
intendent. 

Q.  222 — To  what  speed  is  train  limited  when  hauling  dead  en- 
gines without  side  rods? 

A.  222 — Fiften  miles  per  hour. 

Q.  22;^ — What  report  should  conductor  make  when  train  breaks 
in  twof 

A.  223 — He  should  report  to  Superintendent  giving  date,  train, 
car  uumbers,  point  at  which  train  parted,  make  of  couplers  and 
should  sliow  defects,  if  any. 

Q.  224 — What  is  necessary  before  receiving  a  corpse  for  trans- 
portation? 

A.  224 — It  must  be  accompanied  by  a  physician's  certificate  or  a 
certificate  of  inquest  from  coroner,  or  a  permit  for  transportation 
from  Clerk  of  Board  of  Health,  and  also  a  certificate  from  the 
inulortaker  show^ing  that  the  person  did  not  die  of  a  contagions 
disease. 

Q.  225 — What  is  the  rule  in  regard  to  accepting  a  corpse  that 
lias  been  infected  with  a  contagious  disease  or  has  become 
offensive. 

A.  225 — It  must  not  be  received. 

Q.  22(5 — What  is  required  when  you  have  freight  for  a  station 
at  which  there  is  no  agent? 

A.  226 — When  practicable  receipt  should  be  taken  from  con- 
signee for  the  freight  on  the  way-bill,  and  the  way-bill  should  be 
left  at  the  first  station  at  which  there  is  an  agent.    If  no  one 
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there  to  receive,  would  leave  it  at  the  next  station  where  there  is 
an  agent. 

Q.  227 — What  is  to  be  done  by  a  conductor  when  freight  is  con- 
signed **To  order/'  or  ** Notify/'  or  **To  be  delivered  only  on 
surrender  of  bill  of  lading ' '  ? 

A.  227 — It  must  be  taken  to  the  first  station  where  there  is  an 
agent. 

Q.  228 — When  property  is  received  at  a  station  where  there  is  no 
agent  how  should  it  be  handled? 

A.  228 — It  must  be  accompanied  by  full  shipping  directions,  in 
writing  atfd  billed  for  next  station. 

Q.  229 — ^When  refrigerators  are  not  in  train  for  which  they  are 
scheduled  what  will  conductor  do? 

A.  229 — Notify  the  train  dispatcher. 

Q.  230 — Should  conductor  examine  bunkers  in  refrigerators  and 
what  will  he  do  if  there  is  not  sufficient  ice  in  car  to  carry  it  to 
destination  ? 

A.  230 — Yes,  if  car  needs  re-icing  they  will  notify  train  dis- 
patcher and  agent  at  first  terminal. 

Q.  231 — From  whom  will  authority  be  obtained  before  causing 
the  arrest  of  any  person? 

A.  231 — The  Law  or  Claim  Department. 

Q.  232 — At  what  distance  should  freight  and  other  material  be 
piled  from  the  track?  * 

A.  232 — At  least  six  feet. 

Q.  233 — What  is  required  when  you  are  overtaken  by  severe 
storms  01*  indication  of  high  water,  and  to  whom  would  you  make 
report  ? 

A.  233 — Must  run  with  caution  and  report  to  train  dispatcher. 

Q.  234 — ^What  are  the  instructions  relative  to  speed  of  trains 
during  extreme  cold  weather? 

a'.  234 — They  must  not  exceed  their  schedule  speed. 

Q.  235 — When  following  another  train  that  is  carrying  passen- 
gers what  is  necessary  when  approaching  station  at  which  such 
other  train  has  stopped? 

A.  235 — Must  approach  stations  prepared  to  stop. 

Q.  236 — When  an  accident  happens  to  any  train  carrying  pas- 
sengers what  is  required  of  conductors? 

A.  236 — Must  procure  the  name  and  address  of  every  passenger 
and  ascertain  whether  or  not  they  are  injured,  and  should  give  all 
of  his  attention  to  injured  passengers. 

Q.  237 — ^Is  it  necessary  that  you  ask  each  passenger  whether  or*, 
not  they  are  injured? 

A.  237— Yes. 

Q.  238 — From  whom  should  you  obtain  a  written  report  of  their 
own  injuries? 

A»  238 — Employes. 

Telegraph  Block  Signals, 

Q.  239 — ^What  do  block  signals  control? 
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A.  239 — The  use  of  certain  blocks. 

Q.  240 — Do  they  affect  the  movement  of  trains  under  time  table 
or  train  rules  f 

A.  240— No. 

Q.  241 — Do  you  consider  that  a  block  signal  relieves  you  in  any 
way  from  protecting  your  train  by  flagman? 

A.  241— No. 

Q.  242 — Explain  the  position  of  block  signal  when  ''Clear"  and 
at ''Stop''? 

A.  242 — When  at  '  *  Clear ' '  block  signal  will  show  a  diagonal  or 
vertical  arm  by  day,  and  a  green  or  white  light  at  night.  When  at 
' '  danger ' '  a  horizontal  arm  by  day,  or  a  red  light  at  night. 

Q.  243 — When  signal  is  clear  to  what  point  does  it  give  you  a 
clear  track? 

A.  243 — To  the  outer  approaching  switch  at  the  next  station. 

Q.  244 — What  is  meant  by  the  outer  approaching  switch  at  sta- 
tion? 

A.  244 — The  first  switch  reached. 

Q.  245 — Do  block  signals  control  trains  standing  on  side  track? 

A.  245— No.   • 

Q.  246 — What  authority  is  necessary  before  train  on  side  track 
can  proceed? 

A.  246 — ^Authority  from  the  signalman. 

Q.  247 — Of  what  does  such  authority  consist? 

A.  247 — A  caution  card  and  release,  a  release  stamped  "Block 
is  Clear,"  a  train  order  stamped  ** Block  is  Clear"  or  train  orders 
and  a  caution  card. 

Q.  248 — How  must  trains  moving  under  caution  card  expect  to 
find  main  track? 

A.  248 — Occupied  in  that  block. 

Q.  249 — When  two  or  more  trains  coupled  together  enter  a  block 
when  can  they  be  uncoupled  and  what  is  your  duty? 

A.  249 — Only  at  a  block  station  and  signalman  to  be  notified. 

Q.  250 — What  is  necessary  before  train  crosses  from  one  main 
track  to  another? 

A.  250 — A  cross-over  permit. 

Q.  251 — After  clearing  a  block  what  are  instructions  relative  to 
re-entering  or  backing  into  same? 

A.  251 — Must  not  back  within  300  feet  of  the  block  without 
authority  from  the  signalman. 

Q.  252 — How  long  are  trainmen  required  to  watch  blpck  signal 
to  sec  that  position  does  not  change? 

A.  252 — Until  the  entire  train  has  passed. 

Q.  253 — If  you  came  to  a  block  signal  where  a  signalman  is 
regularly  employed  and  found  no  signalman  there  what  would 
vou  do? 

ft 

A.  253 — ^Would  wait  ten  minutes,  then  proceed  to  the  next 
block  station,  and  report  the  fact  to  the  train  dispatcher.  This 
applies  to  an  intermediate  station  where  there  are  no  sidings. 
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Q.  254 — ^When  parted  train  has  been  recoupled  who  must  con- 
ductor notify? 

A.  254 — The  signalman. 

Q.  255 — Will  hand  signals  be  accepted  against  block  signals! 

A.  255— No. 

Q.  256 — What  is  required  of  conductor  when  track  is  obstructed 
between  block  stations? 
•    A.  256 — Conductor  should  notify  the  nearest  block  signalman. 

Q.  257 — Upon  entering  a  siding  at  a  block  station  what  notice 
is  required  of  conductor  to  signalman  when  train  is  clear  of  main 
track  and  switch  is  locked? 

■  A.  257 — He  must  personally  notify  the  signalman  that  train  is 
clear  of  main  track. 

Q.  258 — ^What  is  an  intermediate  siding? 

A.  258 — ^A  side  track  between  two  open  block  stations. 

Q.  259 — ^What  is  required  of  an  inferior  train  accepting  a  clear 
signal,  intending  to  proceed  to  next  block  station  on  its  right,  but 
which  through  delay  cannot  reach  such  station,  and  an  intermediate 
siding  is  located  between  blocks?  What  is  required  of  a  superior 
train? 

A.  259 — They  must  take  the  intermediate  siding,  or  if  unable  to 
reach  same  they  should  protect  themselves  with  flagman.  The 
superior  train  would  proceed  by  authority  of  caution  card. 

Q.  260 — What  form  of  release  is  required  where  two  trains  are 
scheduled  to  meet  at  an  intermediate  siding? 

A.  260 — A  release  showing  that  train  order  signal  is  displayed 
for  these  two  trains  to  meet  at  the  intermediate  siding. 

Q.  261 — ^If  the  inferior  train  fails  to  make  the  meeting  point 
how  will  the  superior  train  be  governed? 

A.  261 — It  will  proceed  on  its  time  table  rights  and  the  same 
as  on  caution  card. 

Q.  262 — When  two  trains  meet  by  special  order  at  an  intermedi- 
ate siding  what  is  necessary  besides  the  order  before  entering  the 
block  ? 

A.  262 — ^A  release  stating  that  signal  is  displayed  for  such 
trains  to  meet  at  the  intermediate  siding. 

Ten  Minute  Block. 

Q.  263 — In  districts  not  controlled  by  telegraph  block  how  far 
apart  must  trains  in  the  same  direction  keep? 

A.  263 — Ten  minutes. 

Q.  264 — If  you  are  passed  by  any  train  at  an  intermediate 
siding  how  long  would  you  wait  before  proceeding? 

A.  264 — Ten  minutes. 

Definitions. 

Q.  265 — Define  a  block? 

A.  265 — A  length  of  track  of  stated  limits,  controlled  by  a 
block  signal. 
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Q.  266— A  positive  block? 

A.  266 — Que  iu  which  only  one  train  is  allowed  at  a  time. 

Q.  267 — A  permissive  block.' 

A.  267 — One  in  which  two  or  more  trains  are  allowed. 

Q.  26S— A  block  station! 

A.  26S — A  place  from  which  block  signals  are  operated. 

Q.  269— A  block  signal? 

A.  269^-A  fixed  signal  controlling  the  use  of  a  block. 

Q.  270 — A  home  block  signaH 

A.  270 — A  fixed  signal  at  the  entrance  of  a  block  to  control 
trains  entering  same. 

Q.  271— A  distant  signal? 

A.  271 — A  fixed  signal  used  in  connection  with  the  Home  signal 
to  indicate  that  the  Home  signal  may  be  at  **Stop'^  when  the  dis- 
tant signal  is  at  ' '  Caution ' '  or  that  the  Home  signal  is  clear  when 
the  distant  signal  is  clear. 

Q.  272 — An  advance  block  signal? 

A.  272 — A  fixed  signal  used  in  connection  with  a  Home  block 
signal  to  sub-divide  the  block  in  advance. 

Q.  273— WTiat  is  a  block  system? 

A.  273 — A  series  of  consecutive  blocks. 

Q.  274 — A  telegraph  block  system? 

A.  274 — A  block  system  in  which  the  signals  are  operated  man- 
ually upon  information  by  telegraph. 

Q.  275 — A  controlled  manual  block  system? 

A.  275 — ^A  block  system  in  which  the  signals  are  operated  man- 
ually and  so  constructed  as  to  require  the  co-operation  of  the  sig- 
nalman at  both  ends  of  the  block  to  display  a  clear  signal. 

Q.  27(i — What  is  an  automatic  block  system? 

A.  276 — A  block  system  in  which  the  signals  are  operated  by 
electric,  pneumatic  or  other  agency  actuated  by  a  train  or  by  cer- 
tain conditions  affecting  the  use  of  the  block. 

Signals  Vacd  in  Automatic  Block. 

Q.  277 — What  signals  are  used  in  connection  with  the  automatic 
block  system  ? 

A.  277 — Either  the  semaphore  or  the  enclosed  disc. 

Q.  278 — How  are  the  signal  indications  given  by  day  and  by 
night  f 

A.  278 — By  two  or  three  ]K)sitions  of  the  semaphore  aim,  or  by 
two  positions  of  the  disc,  by  day,  and  at  night  by  the  use  of  lights 
of  prescribed  colors. 

Q.  279 — Explain  where  you  would  look  for  these  signals  on  sin- 
gle, double  and  three  tracks? 

A.  279 — Over  or  upon  the  right  of  the  track  to  which  they  refer, 
and  on  double  track  to  the  left  of  the  track  to  which  they  refer, 
for  one  or  two  tracks  the  signals  may  be  attached  to  the  same 
mast.     For  three  tracks,  usually  over  the  running  track. 
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Q.  280 — When  these  signals  are  located  on  bracket  posts  what 
signal  would  you  read  for  the  track  on  which  you  are  running? 

A.  280 — The  signal  on  the  right  hand  mast  refers  to  the  track 
furthest  to  the  right,  the  next  signal  to  the  left  refers  to  the  next 
track  to  the  left  and  so  on. 

Q.  281 — To  what  side  of  the  signal  mast  are  semaphore  arms 
displayed  as  seen  from  an  approaching  train? 

A.  281— To  the  right  of  the  mast. 

Q.  282 — "What  would  a  distant  block  signal  set  at  caution  in- 
dicate? 

A.  282-^A  distant  block  signal  indicates  the  position  of  the 
Home  signal  ahead. 

Q.  283 — When  the  indicator  disc  is  visible  at  a  main  track  switch 
what  would  it  indicate? 

A.  283 — It  would  indicate  that  the  head  of  an  approaching  train 
had  reached  a  point  within  1,000  feet  in  advance  of  the  block 
signal  protecting  the  switch. 

Q.  284 — By  what  signal  are  the  indications  for  the  main  run- 
ning track  given? 

A.  284 — ^By  a  high  Home  signal. 

Q.  285 — In  what  direction  do  even  numbered  signals  govern? 

A.  285— South  or  East. 

Q.  286 — Odd  numbered  signals? 

A.  286— North  or  West. 

Q.  287 — Where  a  semaphore  signal  is  used  where  are  the  arms 
displayed  and  how  many  positions  are  there? 

A.  287 — To  the  right  of  the  mast.     There  are  three  positions.' 

Q.  288 — What  are  the  night  indications? 

A.  288 — At  night  the  semaphore  signal  will  show  a  green  or 
white  light  for  clear,  and  a  red  light  when  at  danger. 

Q.  289 — Where  signal  disc  is  used  how  are  the  indications 
given  ? 

A.  289 — By  the  positions  of  the  disc. 

Q.  290— How  at  night? 

A.  290 — By  lights  of  prescribed,  colors. 

Q.  291— What  is  the  **Stop''  and  *' Proceed''  signal  on  a  Home 
Semaphore  by  day  and  by  night? 

A.  291 — When  at  *'stop''  it  will  show  a  horizontal  arm  to  the 
right  or  the  left  of  the  mast,  and  at  night  a  red  light.  When 
^* clear''  it  will  show  a  diagonal  or  vertical  arm  by  day,  and  a 
green  or  white  light  by  night. 

Q.  292 — Where  two  signals  are  displayed  from  the  same  mast 
what  does  the  upper  arm  indicate? 

A.  292 — The  upper  one  is  the  Home  block  signal  for  the  block 
in  advance. 

Q.  293— What  does  the  lower  arm  indicate? 

X,  293 — It  is  the  distant  signal  for  the  second  block  in  advance. 

Q.  294 — What  is  a  caution  signal  on  a  Distant  Semaphore 
signal  ? 
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A.  294 — The  arm  displayed  in  the  horizontal  position  by  day,  ' 
and  at  night  a  green,  or  yellow,  or  green  and  red  light. 

Q.  295 — What  is  a  clear  Signal  on  a  Distant  Semaphore  SignaH 

A.  295 — The  arm  displayed  diagonally  or  vertically,  and  at 
night  a  green  or  white  light. 

Q.  296 — What  is  a  Stop  signal  on  a  Home  Disc  signal  by  day 
and  by  night  f 

A.  296 — ^A  red  disc  and  at  night  a  red  light. 

Q.  297 — ^What  is  a  Clear  signal  on  a  Home  Disc  signal  by  day 
and  by  night? 

A.  297 — The  red  disc  withdrawn  from  view,  and  aj;  night  a 
green  or  white  light. 

Q.  298 — ^What  is  the  Caution  signal  on  a  Distant  Disc  signal 
by  day  and  by  night? 

A.  298 — ^A  green  disc  with  a  white  cross  on  its  face  by  day,  or 
a  yellow,  or  green,  or  red  and  green  light  at  night. 

Q.  299 — What  does  such  Caution  signal  mean? 

A.  299 — To  proceed  with  caution  to  the  Home  signal. 

Q.  300 — What  is  a  ''Clear''  signal  on  a  Distant  Disc  signal f 

A.  300 — The  disc  withdrawn  from  view,  and  at  night  a  green 
or  white  light. 

Q.  301 — When  a  train  is  stopped  by  an  automatic  block  signal 
when  may  it  proceed  and  how  will  it  run? 

A.  301 — On  double  track  when  the  signal  is  cleared,  or  after 
waiting-  one  minute,  train  may  proceed,  prepared  to  stop  short  of 
any  obstruction  in  the  block  until  the  next  signal  is  reaehed.  On 
single  track  when  the  signal  is  cleared,  or  after  waiting  five  min- 
utes, train  may  follow  a  flagman  through  the  block. 

Q.  302 — What  is  the  indication  when  a  signal  is  out  of  service 
and  how  will  you  proceed? 

A.  302^The  arm  will  be  removed,  the  number  plate  will  be 
hidden,  or  the  condition  of  the  signal  will  be  otherwise  designated. 
Would  proceed  with  caution  to  the  next  signal. 

Q.  303 — What  is  necessary  when  you  find  a"  signal  out  of  order f 

A.  303 — Would  notify  Superintendent. 

Q.  304 — ^When  a  Home  signal  indicates  ''Stop*'  what  does  it 
mean  ? 

A.  304 — It  indicates  that  the  block  is  occupied,  that  a  switch  is 
wTong  in  the  block,  that  a  car  is  afoul  of  the  main  track,  that  a 
part  of  the  track  has  been  destroyed  or  impaired,  or  that  the  signal 
apparatus  is  out  of  order. 

Q.  305 — If  you  desire  to  pass  from  a  side  track  to  the  mai^*- 
track  and  you  find  a  red  disc  visible  in  the  indicator  box  wba-"^ 
would  you  do? 

A.  305 — Would    not    open    switch    until    red    disc    disappear^  * 
from  view. 

Q.  306 — Can   a  switch  be   opened  to  permit  a  train  to  mi 
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from  the  main  to  a  side  track  when  the  red  disc  is  visible  in  the 
indicator  box  at  the  switch? 
A.  306 — ^Yes. 

Signals  of  Interlocking  Plants, 

Q.  307— What  is  a  high  Signal? 

A.  307 — A  signal  supported  on  a  mast  20  feet  or  more  high. 

Q.  308— A  mast? 

A.  308 — ^An  upright  to  which  signals  are  attached. 
^  Q.  309— A  home  signal? 

"  A.  309 — ^A   fixed  signal  at  which  trains  are  required  to  stop 
when  the  route  is  not  clear. 

Q.  310 — ^A  distant  signal? 

A.  310 — A  fixed  signal  used  in  connection  with  the  Home 
signal  to  indicate  that  the  Home  signal  may  be  at  *'Stop" 
when  the  distant  signal  is  at  ** Caution''  or  that  the  Home 
signal  is  at  *  *  Clear ' '  when  the  distant  signal  is  '  *  Clear. ' ' 

Q.  311— A  dwarf  signal? 

A.  311 — ^A  low  Home  signal. 

Q.  312 — ^What  signal  is  used  at  interlocking  plants? 
'    A.  312 — The  Semaphore  signal. 

Q.  313 — How  are  the  indications  gJven  by  day  and  by  night? 

A.  313 — ^By  semaphore  arms  by  day  and  lights  of  prescribed 
color  by  night. 

Q.  314 — ^Where  are  these  signals  located  on  single,  double  and 
three  tracks? 

A.  314 — On  single  track  they  are  either  over  or  to  the  right 
of  the  track  to  which  they  refer,  on  double  track  they  are  located 
to  the  left  of  the  track  to  which  they  refer,  on  three  tracks 
usually  over  the  running  track. 

Q.  315 — To  what  side  of  the  mast  are  the  arms  displayed  as 
seen  from  an  approaching  train? 

A.  315— To  the  right. 

Q.  316 — Explain  the  position  of  signal  on  bracket  posts  and 
what  track  they  control? 

A.  316 — The  signals  on  the  right  hand  mast  refer  to  the 
track  furthest  to  the  right;  the  signals  on  the  next  mast  to  the 
left  refer  to  the  next  track  to  the  left  and  so  on. 

Q.  317 — ^When  the  train  service  on  one  main  track  is  superior 
to  that  of  another  how  will  the  signals  be  displayed? 

A.  317 — ^The  signals  for.  the  superior  track  will  be  placed  six 
Peet  higher  than  those  for  the  inferior  track. 

Q.  318 — ^By  what  will  the  indication  for  main  running  track 
ixi  the  established  direction  be  given? 

A.  318 — ^Home  signal. 

Q.  319 — ^At  junction  points  where  two  signals  are  located  on 
:iie  same  mast  what  route  will  the  top  signal  govern  ? 

A.  319 — ^The  superior  route. 

Q.  320 — ^What    is    the    indication    for    a    diverging    movement 
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from  the  mam  running  track  in  the  established  direction  to  a 
secondary  or  side  track  f 

A.  320 — By  a  dwarf  signal. 
.   y.  321— Where  will  the  dwarf  signal  be  located? 

A.  321 — ^To  the  right  of  the  track  to  which  it  refers,  and 
either  at  the  foot  of  or  opposite  the  high  Home  signal. 

Q.  322 — ^How  will  the  dwarf  signal  show  to  indicate  a  diverging 
movement  f 

A.  322 — It  will  Hhow  either  a  diagonal  or  vertical  arm,  or  a 
green  or  white  light. 

Q.  323 — How  will  the  high  Home  signal  show? 

A.  323— It  will  indicate  ''Stop." 

Q.  324 — By  what  signal  will  the  indication  for  a  reverse  move- 
ment from  the  established  direction  on  or  from  a  main  running 
track,  or  for  a  movement  to  or  from  a  side  track  in  either  direction 
be  given? 

A.  324 — By  a  dwarf  signal. 

Q.  325 — What  does  a  Home  signal  in  a  horizontal  position  or 
a  red  light  by  night  denote? 

A.  32.5 — Stop. 

Q.  326 — Wliiit  does  it  mean  when  the  arm  is  inclined  diagonally 
or  vertically  upward  or  downward,  or  a  green  or  white  light  is 
shown  ? 

A.  326 — Proceed. 

Q.  327 — Wliat  does  it  mean  when  the  distant  signal  is  in  a 
horizontal  position  and  a  yellow  or  green,  or  green  and  red  light 
is  shown  f 

A.  327 — It  would  indicate  that  the  Home  signal  may  be  at 
danger  and  train  should  proceed  with  caution  prepared  to  stop 
before  Home  signal  is  reached;  • 

Q.  328 — What  does  it  indicate  when  the  distant  signal  is  in  a 
diagonal  or  vertical  position,  or  a  green  or  white  light  is  shown? 

A.  328 — It  means  the  Home  signal  is  at  dear. 

Q.  329 — \\Tien  a  signal  indicates  ''Stop"  where  must  engine 
te  stopped? 

A.  329 — Before  signal  is  passed. 

Q.  330 — If  after  receiving  a  "Clear"  signal  the  semaphore  is 
placed  in  the  "Stop''  position  what  should  be  done? 

A.  330 — Train  should  stop  at  once. 

Q.  331 — What  report  should  be  made  of  same? 

A.  331 — It  should  be  reported  to  the  Superintendent. 

Q.  332 — In  case  you  experience  an*  unusual  delay  at  an  inter- 
locking plant  what  report  should  be  made  of  same? 

A.  332 — Report  should  be  made  to  the  Superintendent. 

Train  Orders. 

Q.  333 — If  you  are  on  No.  1  and  receive  the  following  order: 
"No.  one  (1)  eng.  205  Smith  will  meet  No.  two  (2)  eng.  35 
Brown  at  Bombay,''  what  would  you  do? 
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A.  333 — Would  go  to  Bombay  and  wait  indefinitely  for  No.  2. 

Q.  334 — If  Nos.  1  and  2  are  of  the  same  class  which  train 
will  take  the  siding? 

A.  334— No.  1. 

Q.  335 — ^If  you  are  on  Extra  95  and  receive  the  following 
order:  **No.  five  (5)  eng.  176,  White,  will  meet  Extra  95  East, 
Phillips  at  Hong  Kong,"  what  would  you  do? 

A.  335 — ^Would  proceed  to  Hong  Kong  and  wait  indefinitely 
for  No.  5. 

Q.  336 — ^If  you  were  on  No.  5  what  would  you  do? 

A.  336 — ^Would  wait  at  Hong  Kong  until  extra  95  arrived. 

Q.  337 — Has  a  train  of  superior  class  any  right  whatever  to 
pass  a  point  at  which  it  has  a  meeting  point  made  by  train 
order  with  any  train  until  such  train  has  arrived? 

A.  337 — ^None  whatever. 

Q.  337a — If  you  were  on  No.  5  and  received  the  following 
order:  '*No.  five  (5)  eng.  100,  Jones,  will  pass  No.  nine  (9), 
eng.  305,  Wilson,  at  Madrid,"  what  would  you  do? 

A.  337a — Would  proceed  to  Madrid  and  pass  No.  9  at  that 
point. 

Q.  337b— If  on  No.  9  what  wtuld  you  do? 

A.  337b — On  arrival  at  Madrid  would  arrange  to  let  No.  5 
pass  with  the  least  possible  delay. 

Q.  338 — If  you  were  on  Extra  200,  and  received  an  order 
reading  as  follows:  '* Extra  200  East,  Thomas,  will  run  ahead 
of  No.  ten  (10),  eng.  130,  Mills,  Berlin  to  Paris,  and  pass  No. 
six  (6),  eng.  175,  Thompson,  at  London,"  what  would  you  do? 

A.  338 — Would  run  from  Berlin  to  Paris  ahead  of  No.  10 
and  on  arrival  at  London  would  pass  No.  6. 

Q.  339 — ^If  on  No.  10  what  would  you  do? 

A.  339 — ^Would  arrange  for  extra  to  pass  at  Berlin  and  follow 
under  the  rules. 

Q.  339a — If  you  were  on  No.  6,  what  would  you  do? 

A.  339a — -Would  proceed  to  London  and  afi*range  to  let  extra 
200  pass  there. 

Q.  340 — Suppose  you  were  on  No.  1  and  received  an  order 
reading  as  follows:  what  would  you  do:  "No.  one  (1),  eng. 
130,  Palmer,  has  right  over  No.  two  (2),  eng.  85,  Bates,  Chicago 
to  St.  Louis?" 

A.  340 — Would  proceed  to  St.  Louis  on  my  schedule  time, 
keeping  lookout  for  No.  2  at  each  station. 

Q.  341 — If  Nos.  1  and  2  met  at  Chicago  or  St.  Louis  which 
train  would  take  siding? 

A.  341— No.  1. 

Q.  342 — If  No.  2  was  ready  to  leave  St.  Louis  before  the 
scheduled  time  of  No.  1,  could  No.  2  proceed  and  under  what 
circumstances? 

A.  342 — Would  proceed  on   No.   2  keeping  clear  of  No.   1  as 
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niaDV  minutes  as  No.  1  was  before  required*  to  clear  the  time 
for  No.  2. 

Q.  343 — If  No.  2  met  No.  1  at  a  point  between  Alton  and 
St.  Louis  what  would  be  required  of  Conductor  No.  2f 

A.  343 — Conductor  No.  2  should  stop  No.  1,  and  inform  him 
of  his  arrival. 

Q.  344 — If  you  were  on  No.  6  and  received  the  following: 
order:  **  Extra  300,  west,  Smith,  has  right  over  No.  six  (6), 
eng.  115.  Morgan,  New  York  to  Buffalo,"  when  could  you  leave 
Buffalo/ 

A.  344 — On  the  arrival  of  extra  300  West. 

Q.  34;'5 — If  you  were  on  Extra  300,  what  would  yon  dot 

A.  345 — Would  proceed  from  New  York  to  Buffalo  without 
regard  to  No.  8. 

Q.  34G — If  you  were  on  Work  Extra,  275,  and  received  the 
following  order:  **Work  Extra  275,  Smith,  has  right  over  all 
trains  hStween  Memphis  and  Nashville,  from  Seven  (7)  P.  M., 
until  Twelve  (12)  midnight,"  how  would  you  be  governed  and 
at  what  time  would  you  clear  main  track? 

A.  346 — Would  work  in  the  limits  specified  and  would  clear 
the  main  track  at  11:55  P.  M. 

(j.  347 — If  on  an  opposing  train  and  you  received  the  same 
order,  what  time  would  you  leave  Mjemphis  or  Nashville  f 

A.  347— At  12:00  midnight. 

Q.  348 — If  after  receiving  an  order  giving  you  the  right  over 
another  train  a  subsequent  order  is  received,  making  a  positive 
meeting  point  between  the  two  trains  mentioned  in  the  first 
order,  which  train  would  take  the  siding  at  meeting  point f 

A.  348— Train  holding  the  right  of  track  order  will  hold  the 
main  track. 

C^.  349 — If  then  a  third  order  is  received  directing  you  to 
annul  the  meet  order,  what  bearing,  if  any,  has  the  original 
right  of  track  order? 

A.  349— The  train  holding  the  right  of  track  order  will  still 
have  the  right  of  track. 

Q.  350 — If  you  were  on  No.  1  and  received  the  following 
order:  '' Regular  trains  have  right  over  No.  one  (1),  eng.  67, 
Palmer,  between  Chicago  and  St.  Paul,"  how  would  you  run 
with  respect  to  other  regular  trains? 

A.  350 — ^Would  run  the  same  as  if  I  was  an  extra. 

Q.  351 — How  much  would  you  clear  the  time  of  opposing 
regular  trains? 

A.  351 — Five  minutes. 

Q.  352 — If  you  were  on  No.  nine  (9),  and  received  an  order 
reading  as  follows:  ''No.  nine  (9),  eng.  200,  White,  will  run 
twenty  (20)  minutes  late,  Washington  to  Pittsburg,"  urtiat 
would  you  do? 

A.  352 — Would  run  20  minutes  late  Washington  to  Pitts- 
burg. 
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Q.  353 — ^How  are  opposing  trains  receiving  this  order  required 
to  run  with  respect  to  the  time  specified  in  the  order  f 

A.  353 — They  are  required  to  clear  the  time  specified  in  the 
order  as  much  as  they  were  before  required  to  clear  the  regular 
schedule  time  of  No.  9. 

Q.  354 — ^If  vou  were  on  No.  10  and  received  an  order  reading 
"No.  ten  (10),  eng.  177,  Hull,  will  wait  at  Milwaukee  until 
ten  (10)  A.  M.  for  No.  five  (5),  eng.  900,  Willis,"  what  time 
would  you  leave  Milwaukee  in  case  No.  5  failed  to  arrive  by 
ten  A.  M.f 

A.  354— At  10:00  A.  M. 

Q.  355 — ^What  time  would  No.  5  be  required  to  clear  the 
time  of  No.  10  f 

A.  355 — ^At  9:55  A.  M.  at  Milwaukee  only  and  would  clear 
the  schedule  time  of  No.  10  five  minutes  at  all  other  stations. 

Q.  356 — If  you  were  on  engine  20  and  received  an  order  as 
follows:  *'Eng.  20,  Smith,  w5l  display  signals  and  run  as  first 
(1st)  No.  one  (1),  London  to  Paris,''  what  would  you  dof 

A.  356 — Would  display  green  signals  and  run  as  first  No.  1 
London  to  Paris. 

Q.  357 — If  you  were  on  regular  No.  1  what  would  you  do? 

A.  357 — ^Would  run  London  to  Paris  as  second  section  of 
No.  1. 

Q.  358 — Suppose  you  were  on  No.  7,  and  received  an  order 
reading:  *'No.  seven  (7),  eng.  705,  Bradley,  will  display  signals, 
Louisville  to  Cincinnati  for  eng.  500,  Groves,"  what  would 
you  do? 

A.  358 — Would  display  green  signals  between  the  points 
mentioned  for  a  second  section. 

Q.  359 — ^If  you  were  on  engine  500? 

A.  359 — ^Would  run  as  second  No.  7  Louisville  to  Cincinnati. 

Q.  360 — If  after  receiving  the  above  order  second  No.  7 
receives  another  order  as  follows:  ** Second  No.  seven  (7), 
eng.  500,  Groves,  will  display  signals  Louisville  to  Cincinnati  for 
eng.  90,  Roberts,"  what  would  you  do? 

A.  360 — Would   display  green   signals  Louisville  to   Cincinnati 
for  a  third  section. 
.  Q.  361 — If  on  engine  90  what  would  you  do? 

A.  361 — ^Would  run  as  third  section  of  No.  7  Louisville  to 
Cincinnati. 

Q.  362 — ^Would  eng.  90  display  signals? 

A.  362— No. 

Q.  363 — Place  candidate  on  each  train  designated  in  the  fol- 
lowing order  and  have  him  explain  what  course  he  would  take 
upon  receipt  of  same  and  what  trains  would  display  signals: 
**  Engines  70,  Creighton;  85,  King,  and  90,  Roberts,  will  run 
London  to  Dover  as  first,  second  and  third  No.  one  (1),  re- 
spectively. ' ' 

A.  363 — ^If  on  engine  70  would  display  signals  London  to  Dover, 
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and  run  as  first  No.  1  between  these  points;  if  on  engine  85 
woul<l  display  signals  and  run  as  second  No.  1,  London  to  Dover, 
and  it'  on  engine  No.  90  would  run  London  to  Dover  as  third 
section  Xo.  1  and  not  display  signals. 

(^.  304 — If  you  were  on  second  No.  1  and  received  the  fol- 
lowing order  what  would  you  dof  ''Eng.  85,  King,  is  annulled 
}iK  second  Xo.  one  (1)  from  Chatham,  following  sections  will 
chan^je  numbers  accordingly." 

A.  3()4 — Could  not  proceed  from  Chatham. 

(^.  365 — If  you  were  on  third,  fourth  or  any  succeeding  section 
of  No.  1,  what  would  you  dot 

A.  305 — Would  change  indicators  if  on  third  No.  1  to  read 
second  Xo.  1  and  proceed  from  Chatham  as  second  No.  1,  if  on 
the  4th  Xo.  1  would  change  indicators  and  run  as  third  No.  1 
from  Chatham. 

<j.  366— Suppose  you  receive  the  following  order,  what  would 
you  do  Jind  what  right,  if  any,  would  you  have  over  regular 
trains  of  any  class:  ''Eng.  99,  Jones,  will  run  extra  Omaha  to 
Denver. ' ' 

A.  366 — Would  run  extra  between  the  points  mentioned  dearmg 
the  time  of  all  regular  trains  five  minutes. 

Q.  367 — If  you  received  the  following  order:  "Bng.  99, 
Jones,  will  run  extra  Cincinnati  to  Buffalo  and  retnm  to  Colum- 
bus, ' '  when  you  get  within  two  miles  of  Buffalo,  which  is  an  open 
telegraph  ofiice,  you  find  that  it  is  unnecessary  to  go  any  further, 
do  you  consider  that  you  have  a  right  to  return  to  Colmnbos,  and 
not  go  to  the  office  at  Buffalo? 

A.  367 — Would  be  obliged  to  go  to  the  office  at  Buffalo. 

Q.  368 — Suppose  you  receive  the  following  order,  how  would 
you  be  governed:  "Eng.  77,  Wilson,  will  run  extra  leaving 
Chicago  on  Thursday,  February  17,  as  follovns,  with  right  over 
all  trains:  Leave  Chicago  eleven-thirty  (11:30)  P.  M.;  Mil- 
waukee, twelve-twenty  (12:20)  A.  M.;  Fond  du  Lac,  one-forty 
(1:40)  A.  M.;  arrive  Green  Bay,  three-thirty  (3:30)  A.  M.f 

A.  368 — ^Would  proceed  on  the  schedule  •  given  without  regard 
for  any  trains. 

Q.  369 — How  much  must  other  trains  receiving  this  order  dear 
this  train? 

A.  369 — Ten  minutes. 

Q.  370 — ^If  you  had  engine  292  and  received  the  following 
order  how  would  you  be  governed:  *'Work  Extra,  292,  Smith, 
will  work  seven  (7:00)  A.  M.  until  six  (6:00)  P.  M.,. between 
St.  Paul  and  Minneapolis." 

A.  370 — Would  work  between  St.  Paul  and  Minneapolis  be- 
tween the  hours  mentioned,  clearing  the  time  of  all  regular  trainB 
five  minutes. 

Q.  371 — If  after  working  on  this  order  you  received  an  order 
as  follows:     ''Eng.  292,  Smith,  will  run  extra  St-  Paul  to  Still- 
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water  and  return  to  St.  Paul,"  what  effect  would  your  work 
order  have  provided  you  got  back  to  St.  Paul  before  six  P.  M.f 

A.  371 — ^Work  order  is  void. 

Q.  372 — Suppose  your  second  order  read:  **Work  Extra,  292, 
Smith,  will  work  ten  (10:00)  A.  M.  to  six  (6:00)  P.  M.,  between 
St.  Paul  and  Stillwater,"  would  this  give  you  the  right  to  use  the 
main  track  between  Minneapolis  and  Stillwater? 

A.  372 — No.  Could  only  use  the  track  between  St.  Paul  and 
Stillwater. 

Q.  373 — In  what  direction  must  work  train  extras  move 
when  working  on  double  track? 

A.  373 — In  the  direction  of  the  traffic. 

Q.  374 — Should  work  order  specify  which  track  is  to  be  used 
when  working  on  double  track? 

A.  374— Yes. 

Q.  375 — If  you  were  on  engine  292,  and  received  an  order 
reading:  "Work  Extra,  292,  Smith,  will  run,  Rome  to  Paris 
and  work  seven  (7:00)  A.  M.  until  three  (3:00)  P.  M.,  between 
Paris  and  Berlin,"  what  would  you  do? 

A.  375 — Would  run  from  Rome  to  Paris  and  then  work  be- 
tween the  hours  of  7:00  A.  M.  and  3:00  P.  M.  between  Pans  and 
Berlin,  clearing  the  time  of  all  regular  trains  ^ve  minutes. 

Q.  376 — If  you  were  on  Extra  800  and  received  the  following 
order:  **No.  fifty-five  (55),  eng.  342,  Jones,  will  wait  at  Paris 
until  four  (4:00)  P.  M.,  for  work  extra,  800,  King,"  how  long 
would  you  have  a  right  to  hold  the  main  track  against  No.  55? 

A.  376 — ^Until  3:55  P.  M  at  Paris  only,  but  clear  the  time 
of  No.  55  five  minutes  at  any  other  stations. 

Q.  377 — What  time  would  No    55  leave  Paris? 

A.  377— At  4:00  P.  M. 

Q.  378 — If  you  received  an  order  reading  as  follows,  how 
would  you  be  governed  with  respect  to  the  train  mentioned: 
*'No.  fifty-five  (55),  of  February  15  is  annulled  Omaha  to 
Chicago. ' ' 

A.  378 — ^Would  proceed  regardless  of  No.  55. 

Q.  379 — Suppose  you  receive  an  order  reading  **  Order  No. 
twenty-five  (25)  is  annulled,"  what  effect  has  No.  25  there- 
after? 

A.  379 — ^None  whatever. 

Q.  380 — Can  order  No.  25  be  brought  to  life  again  imder  its 
original  number? 

A.  380— No. 

Q.  381 — If  you  receive  an  order  reading  as  follows:  **That 
part  of  order  No.  ten  (10)  reading  *No.  five  (5),  eng.  200, 
Smith,  will  meet  No.  eight  (8),  eng.  170,  King,  at  Sparta,'  is 
annulled,"  how  would  you  be  governed? 

A.  381 — ^Would  disregard  that  part  of  order  No.  10  reading 
*<No.  five  (5),  eng.  200,  Smith,  will  meet  No.  eight  (8),  eng.  170, 
King,  at  Sparta." 
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Q.  382 — Has  this  order  any  bearing  on  other  parts  of  Order 
No.  10? 

A.  382— No. 

Q.  383— Question  candidate  as  to  his  knowledge  and  under- 
standing of  superseding  orders  as  shown  below: 

''No.  one    (1),  eng.   766,  King,  will  meet  No.  two 
(2),    eng.    642,    Wilson,    at    Chicago    instead    of 
Omaha. ' ' 
"No.  five   (5),  eng.  300,  White,  has  right  over  No. 
.twelve    (12),    eng.    675,    Pahner,    Chicago   to    Mil- 
waukee, instead  of  Racipe." 
**No.  twenty-five   (25),  eng.  260,  dark,  will  display 
signals  for  eng.   95,   Smith,  Denver  to   San  f^ran- 
Cisco,  instead  of  Oakland." 

A.  383 — Would  proceed  to  Chicago  and  arrange  to  meet  there 
as  stated  in  the  order;  would  treat  the  order  the  same  as  though 
the  first  order  had  read:  ''No.  five  (5),  eng.  300,  White,  luis 
right  over  No.  twelve  (12),  eng.  675,  Palmer,  Chicago  to  Mil- 
waukee." If  No.  twenty-five  (25)  would  display  signals  to  San 
Francisco. 

Q.  384 — What  is  your  understanding  of  the  following  order: 
"Eiig.  99,  Jones,  will  run  Extra  St.  Louis  to  Chicago  and  has 
ri^lit  over  No.  two  (2),  eng.  135,  Smith.  Extra  99,  North,  Jones, 
will  wait  at  Alton  until  eleven  (11:00)  A.  M.  for  No.  two  (2), 
oj^iX.  135,  Smith." 

A.  384 — If  on  engine  99,  I  would  run  extra  St.  Louis  to 
Chicago  without  regard  for  No.  2  and  wait  at  Alton  until  11:00 
A.  M.  for  No.  2  and  then  proceed.  If  on  No.  2,  I  would  clear 
engine  99  at  Alton  at  10:55  A.  M.  and  understand  I  would  have 
no  right  over  engine  99  whatever  except  at  Alton. 

Q.  385 — What  is  required  in  order  to  enter  a  block  in  a 
telegraph  block  district  expecting  to  be  met  or  passed  by  other 
trains  at  an  intermediate  siding  in  the  blockf 

A.  385 — A  train  order  stating  the  trains  will  be  met  or  be 
})asKod  at  the  intermediate  sidmg  and  in  addition  a  releftse  or 
caution  card. 

Q.  386 — Can  a  train  under  any  circumstances  enter  a  block 
expecting  to  be  met  or  be  passed  at  an  intermediate  siding  with- 
out a  train  order? 

A.  386— No, 

Q.  387 — If  a  train  enters  a  clear  block  with  an  intermediate 
siding  expecting  to  clear  it  for  an  opposing  train  but  .fails,  ean 
the  opposing  train  enter?    If  so,  how. 

A.  387 — Yes;  with  a  train  ordec  stating  a  train  entered  at  a 
given  time  and  in  addition  a  caution  card. 

ENGINEMEX^S    EXAMINATION. 
Q.  1 — Do  you  understand  that  in  accepting  employment  you 
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assume  its  risks  and  that  each  employe  is  responsible  for  his  own 
safety  and  must  exercise  care  to  avoid  injury  to  others? 

A.  1— Yes. 

Q.  2 — What  is  the  rule  in  regard  to  use  of  liquor,  the  fre- 
quenting places  where  liquor  is  sold  and  the  use  of  tobacco  f 

A.  2— The  use  of  liquor  and  the  frequenting  of  places  where 
sold  is  prohibited,  and  the  use  of  tobacco  in  the  vicinity  of  passen 
ger  stations  and  on  passenger  cars  is  not  allowed. 

Q.  3— What  is  a  train! 

A.  3 — ^A  train  is  an  engine  or  more  than  one  engine  coupled 
with  or  without  cars  displaying  markers 

Q.  4 — ^What  is  a  regular  train? 

A.  4 — A   regular  train   is   a   train   represented   on  the   time- 
table. 

Q.  5 — ^What  is  a  section  of  a  train? 

A.  5 — A  section  is  one  of  two  or  more  trains  running  on  the 
same  schedule. 

Q.  5a — ^What  is  an  extra  train  and  how  is  it  designated? 

A.  5a — ^An   extra   train   is   one   not   represented   on   the   time- 
table, and  is  designated  as  extra  or  work  extra, 

Q.  6 — What  is  a  superior  train? 

A.  6 — ^A   superior  tram   is   one   having  precedence  over  other 
trains. 

Q.  7 — How  are  right,  class  and  direction  conferred? 

A.  7 — Right  is  conferred  by  train  order;   class  and  direction 
by  time-table. 

Q.  8 — Which  is  superior,  right,  class  or  direction? 

A.  8 — Bight  is  superior  to  class  or  direction. 

Q.  9 — ^What  is  a  train  of  superior  right? 

A.  9 — A  train  given  precedence  by  train  order. 

Q.  10 — ^What  is  a  train  of  superior  class? 

A.  10 — ^A  train  given  precedence  by  time-table. 

Q.  11 — What  is  a  train  of  superior  direction? 

A.  11 — ^A  train  given  precedence  in  the  direction  specified  in 
the  time-table,  as  between  trains  of  the  same  class. 

Q.  12— What  is  a  time-table? 

A.  12 — The  authority  for  the  movement  of  regular  trains,  sub- 
ject to  the  rules. 

Q.  13 — What  is  a  schedule? 

A.  13 — That  part  of  a  time-table  which  prescribes  the  class, 
direction,  number  and  movement  of  regular  trains. 

Q.  14— What  is  a  pilot? 

A.  14 — ^A  person  assigned  to  a  train  when  the  engineman  or 
conductor  or  both  are  not  acquainted  with  the  road. 

Q.  15 — What  are  his  responsibilities? 

A.  15 — To  see  that  the  train  is  run  in  accordance  with  all  rules 
and  requirements. 

Q.  16 — ^How  often  is  it  necessary  to  compare  your  watch  with 
standard  clocks,  and  what  record  do  you  make  of  same? 
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A.  16 — Before  starting  on  each  trip. 

Q.  17 — ^After  obtaining  standard  time,  what  is  the  duty  of 
conductors  and  enginemen  before  starting  out  on  a  mnf 

A.  17 — Compare  time  with  each  other. 

(^.  18 — What  is  your  duty  when  you  do  not  have  access  to 
standard  clocks? 

A.  18 — ()l)tain  time  from  Train  Dispatcher  daily  before  com- 
mencing to  work. 

Q.  19 — What  bearing  has  an  old  time-table  after  a  new  one 
takes  effect? 

A.  19 — None  whatever. 

Q.  20 — Give  me  your  understanding  of  the  rights  and  move- 
ment of  trains  when  there  is  a  change  in  time-table f 

A.  20 — When  time  changes  a  train  on  the  road  will  retain  its 
orders  and  run  upon  the  schedule  of  the  train  of  the  same  number 
on  the  new  time-table. 

Q.  21 — Suppose  the  time-table  placed  you  ahead  of  your  old 
time,  what  would  you  do? 

A.  21 — Would  wait  for  time  specified  in  the  new  time-table. 

Q.  22 — WTien  can  a  new  train  that  has  no  corresponding  num- 
ber oil  previous  time-table  run? 

A.  22 — VJhen  it  is  due  to  start  from  its  initial  point  on  a 
division  after  a  time-table  takes  effect. 

Q.  23 — When  only  one  time  is  shown  on  time-table  for  a  train 
at  any  station  what  does  it  indicate? 

A.  23 — The  leaving  time. 

Q.  24 — When  two  times  are  shown  on  a  time-table  what  does 
it  indicate? 

A.  24 — The  arriving  and  leaving  time. 

Q.  25 — ^How  are  meeting  and  passing  points  indicated  on 
time-tables? 

A.  25 — By  full  faced  figures. 

Q.  26 — When  both  the  arriving  and  leaving  time  are  in  full 
faced  figures  what  is  the  meaning? 

A.  2&— It  means  that  both  times  are  meeting  and  passing 
times,  or  when  one  or  more  trains  are  to  be  met  or  passed  between 
those  times. 

Q.  27 — Suppose  your  time  is  in  heavy  type  at  any  junction, 
tenninal  or  end  of  double  track  and  you  are  unable  to  find  any 
other  train  of  corresponding  time  at  that  point  what  wonld  it 
mean? 

A.  27 — It  would  mean  that  another  train  is  schedaled  at  that 
point  within  thirty  minutes  of  my  time. 

Q.  28 — How  long  arc  such  rules  and  regulations  printed  in  a 
time-table  in  effect?     • 

A.  28 — Only  during  the  life  of  a  time-table. 

Signal  Jiulcs. 

Q.  29 — AVhat  is  the  rule  relative  to  providing  yourself  with 
proper  signals  and  keeping  them  in  good  order? 
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A.  29 — We  are  required  to  provide  ourselves  with  all  necessary 
signals  and  keep  them  in  good  order  ready  for  immediate  use. 

Q.  30 — Where  should  those  giving  signals  station  themselves? 

A.  30 — At  a  point  where  they  can  be  easily  seen. 

Q.  31 — What  is  necessary  in  case  signal  seen  by  you  may  be 
intended  for  other  trains  and  what  would  you  do  if  in  doubt? 

A.  31 — I  would  not  move  until  I  had  ascertained  that  the  signal 
was  meant  for  me. 

Q.  32 — What  kind  of  signals  are  used  by  day  and  what  by 
night?  ^ 

A.  32 — Flags  by  day  and  lights  by  night. 

Q.  33 — When  should  night  signals  be  displayed  and  what 
exceptions,  if  any? 

A.  33 — From  sunset  to  sunrise,  except  in  heavy  weather,  when 
they  should  be  displayed  to  suit  conditions. 

Visible  Signals, 

Q.  34 — What  does  a  red  signal  signify?  Green?  Blue?  Green 
and  white?    Green  and  red? 

A.  34 — Stop.  Proceed.  Car  Repairer's  signal  Flag  stop.  Pro- 
ceed with  caution.     (Or  as  the  case  may  be.) 

Q.  35 — ^If  you  found  a  combination  of  green  and  red  flag  or 
green  and  red  light  placed  upon  the  side  of  a  track  what  wouJd 
you  do? 

A.  35 — ^Would  run  slowly  with  train  under  full  control. 

Q.  36 — When  a  fusee  is  found  burning  on  or  near  the  track 
what  does  it  indicate? 

A.  36 — Would  wait  until  the  fusee  had  burned  out  and  then 
proceed  with  caution  until  satisfied  that  track  was  clear. 

Q.  37 — What  is  the  hand  or  lamp  signal  to  stop?  Proceed? 
Back?     Train  parted?     Apply  air  brakes?     Release  air  brake? 

A.  37 — The  hand  or  lamp  swung  across  the  track.  Raised  and 
lowered  vertically.  Swung  in  a  short  circle.  Swung  in  a  circle  at 
arm's  length.  Swung  horizontally  at  arm's  length  above  the  head. 
Held  at  arm's  length  above  the  head. 

Q.  38 — What  is  the  meaning  of  any  object  waved  violently  by 
anyone  on  or  near  the  track? 

A.  38 — It  is  a  signal  to  stop. 

Q.  39 — What  does  one  short  blast  of  the  whistle  indicate? 
Two  long?  One  long  and  three  short?  Four  long?  Five  long? 
Three  long?  Two  short?  Three  short?  Four  short?  One  long 
and  two  short?     Two  long  and  two  short?     One  long? 

A.  39 — ^Apply  brakes.  Release  brakes.  Send  out  flagman. 
Flagman  return  from  west  to  north.  Flagman  return  from 
east  to  south.  Train  parted.  Answer  to  any  signal.  Back.  Call 
for  signals.  To  call  attention  to  signals  carried.  Crossing 
whistle.    Approaching  stations,  mail  cranes,  etc. 

Q.  40 — What  does  a  succession  of  short  blasts  of  the  'whistle 
mean? 
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A.  40 — ^An  alarm  whistle  for  person  or  stock  on  the  track. 

Q.  41 — What  does  the  explosion  of  one  torpedo  indicate f 

A.  41 — It  is  a  signal  to  stop. 

Q.  42 — What  is  the  meaning  of  the  explosion  of  two  torpedoes 
not  more  than  two  hundred  feet  apart  f 

A.  42 — It  is  a  signal  to  reduce  speed  and  look  out  for  danger 
ahead. 

Air  Whistle  and  Bell  Cord  Signals. 

Q.  ^3 — What  signals  are  given  for  the  following:  When  brakes 
stick  or  wheels  slide?  When  train  is  running  to  stop  at  oncef 
When  train  is  running  to  stop  at  next  station  f  When  train  is 
standing  to  apply  or  release  air  brakes?  When  train  is  running 
to  reduce  speed?  When  train  is  standing  to  call  in  flagman? 
When  train  is  running  to  increase  speed? 

A.  43 — One  long  whistle.  Two.  Three.  Four.  Four.  Five 
Five. 

Train  Signals. 

Q.  44 — ^Where  should  headlight  be  displayed? 

A.  44 — To  the  front  of  the  train. 

Q.  45 — When  should  it  be  concealed? 

A.  45 — When  a  train  has  stopped  clear  of  a  main  track  and 
switches  are  closed. 

Q.  46 — When  more  than  one  train  is  to  take  siding  when  will 
enginemen  of  leading  engine  conceal  his  headlight? 

A.  46 — When  he  has  ascertained  that  the  following  train  is 
into  clear. 

Q.  47 — ^What  does  a  headlight  mean  when  seen  by  an  approach- 
ing train? 

A.  47 — That  the  train  is  occupying  the  main  track. 

Q.  48 — What  light  should  yard  engines  display  at  nig^t? 

A.  48 — ^A  headlight  to  the  front  and  rear. 

Q.  49 — ^When  not  provided  with  headlight  at  the  rear,  what 
lights  must  switch  engines  display? 

A.  49 — Two  white  lights. 

Q.  50 — ^What  lights  at  night  are  to  be  carried  by  yard  and  light 
road  engines  on  their  tanks  when  running  alone? 

A.  50 — Engines  moving  without  trains  after  dark  will  display 
a  white  light  upon  each  side  of  rear  end  of  tank,  and,  in  addition 
thereto,  a  red  light  in  center  of  same.  Yard  engines  will  display 
the  headlight  to  the  front  and  rear.  When  yard  engines  are  not 
provided  with  a  headlight  at  the  rear,  two  white  lights  must  be 
displayed  upon  either  side  of  the  rear  end  of  tank,  and  in  addition 
a  red  light  in  center  of  same. 

Q.  51 — What  signals  are  required  on  the  rear  of  every  train  as 
markers  by  day  and  by  night? 

A.  51 — ^By  day  a  green  flag  at  each  side  and  by  night  a  green 
light  to  the  front  and  on  each  side,  and  red  light  to  the  rear  on 
each  side. 
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Q.  52 — Will  uncovered  headlight  relieve  you  from  responsibility 
of  protecting  your  train  by  flagmen? 

A.  52— No. 

Q.  53 — ^What  is  necessary  when  engine  heads  in  on  cars  on 
siding  to  clear  main  track  for  passing  train? 

A.  53 — To  protect  by  flagman. 

Q.  54 — ^What  is  the  meaning  of  two  green  flags  by  day  and  in 
addition  two  green  lights  by  night  on  front  of  engine? 

A.  54 — It  means  that  section  is  following. 

Q.  55 — What  sections  of  a  train  display  these  signals? 

A.  55 — All  but  the  last  section. 

Q.  56 — What  is  the  duty  of  an  engineer  when  carrying  green 
signals? 

A.  56 — To  call  attention  of  other  train  by  whistle. 

Q.  57 — ^What  response  should  be  given? 

A.  57 — Two  blasts  of  the  whistle. 

Q.  58 — ^If  response  is  not  given  what  should  you  do? 

A.  58 — ^We  shoiild  stop  and  see  that  they  understand  the  signals 
that  we  are  displaying. 

Q.  59 — What  is  the  meaning  of  two  white  flags  by  day  and  in 
addition  two  white  lights  by  night  on  the  front  of  an  engine? 

A.  59 — Means  that  the  train  carrying  them  is  an  extra. 

Q.  60 — When  two  or  more  engines  are  coupled  together  which 
engine  shall  display  signals? 

A.  60 — The  leading  engine. 

Q.  61 — What  exceptions  are  there,  if  any? 

A.  61 — ^Helper  engines  should  duplicate  signals  of  engines  they 
are  double  heading. 

Q.  62 — What  does  one  flag  or  light  displayed  on  the  front  of  an 
engine  indicate? 

A.  62 — The  same  as  two. 

Q.  63 — ^What  does  a  blue  flag  or  a  blue  light  indicate? 

A.  63 — Means  that  car  repairers  are  at  work  on  cars  on  that 
track. 

Q.  64 — What  is  your  duty  when  a  blue  signal  is  displayed? 

A.  64 — That  cars  should  not  be  moved  without  notifying  work- 
men. 

Q.  65 — ^How  about  placing  cars  in  front  of  a  blue  signal? 

A.  65 — ^It  should  not  be  done  until  workmen  are  notified. 

Q.  66 — ^What  is  the  meaning  of  a  signal  improperly  displayed 
or  the  absence  of  a  signal  where  one  is  usually  shown? 

A.  66 — It  is  a  danger  signal. 

Q.  67 — ^What  signal  is  used  to  stop  a  train  for  passengers  at  a 
flag  station? 

A.  67 — ^A  combination  of  white  and  green  signal. 

Q.  68 — Should  this  signal  be  used  for  any  other  purpose? 

A.  68— No. 

Q.  69 — ^When  a  signal  (except  a  fixed  signal)  is  given  to  stop 
a  train  should  it  be  acknowledged;  if  so,  how? 
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A.  69 — Yes.    By  two  short  blasts  of  the  whistle. 

Q.  70 — Should  engine  bell  be  rung  when  engine  is  about  to 
start  f 

A.  70— Yes. 

Q.  71 — When  should  engine  bell  be  rung  when  running  on 
elevated  tracks  f 

A.  71 — Only  when  approaching  and  leaving  stations  and  in 
switching  movements. 

Q.  72— What  is  the  rule  in  regard  to  ringing  bell  and  sounding 
whistle  when  appraching  public  road  crossingsf 

A.  72 — ^The  whistle  should  be  sounded  at  whistling  posts  and 
the  bell  rung  until  the  crossing  has  been  passed. 

Q.  73 — Should  extra  trains  sound  whistle  when  approaebing 
curves  and  obscure  points  t 

A.  73— Yes. 

Q.  74 — When  is  the  use  of  the  whistle  or  bell  prohibited f 

A.  74 — ^When  running  on  elevated  track,  ezeept  at  stations, 
and  when  not  running  in  the  vicinity  of  stations  or  crossing. 

Q.  75 — What  signal  is  used  by  watchmen  wlran  necessary  to 
stop  a  train  f 

A.  75 — ^A  red  signal. 

Classification  and  Movement  of  Trains. 

Q.  76 — How  are  trains  classified? 

A.  76 — As  first,  second  and  third  class. 

Q.  77 — Which  is  superior! 

A.  77 — Trains  of  the  first  class  are  superior  to  those  of  the 
second,  trains  of  the  second  are  superior  to  those  of  the  third 
class. 

Q.  78 — At  meeting  points  between  extra  trains  which  is 
superior? 

A.  78 — The  train  moving  in  the  direction  in  which  regular 
trains  are  superior  is  the  superior  train. 

Q.  79 — When  do  regular  trains  lose  their  right  and  class? 

A.  79 — When  they  are  twelve  hours  behind  their  schedule 
time. 

Q.  80 — How  can  they  proceed  after  losing  their  right? 

A.  80 — ^By  train  order  only. 

Q.  81 — What  is  necessary  for  a  conductor  and  engineman  to 
know  before  leaving  an  initial  station,  or  junction,  or  before 
passing  from  a  double  to  a  single  track? 

A.  81 — That  trains  of  the  same  or  superior  class  have  arrived 
or  departed. 

Q.  82 — How  will  this  information  be  furnished  enginemen  and 
by  whom? 

A.  82 — The  conductor  will  furnish  the  engineman  with  a  regis* 
ter  blank. 

Q.  83 — To  which  side  will  trains  keep  when  running  on  double 
track? 
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A.  83 — ^To  the  right  (or  as  the  case  may  be). 

Q.  84 — When  more  than  two  tracks  how  will  you  be  governed  I 

A.  84 — They  will  run  under  special  regulations. 

Q.  85 — ^What  would  a  train  do  that  was  about  to  leave  its 
initial  station,  or  a  junction,  when  a  train  of  the  same  class,  in 
the  same  direction  is  over  due? 

A.  85 — They  will  proceed  on  their  own  schedule. 

Q.  86 — ^What  is  necessary  before  a  train  can  be  started! 

A.  86 — ^A  signal  from  the  conductor. 

Q.  87 — ^How  much  must  an  inferior  train  clear  the  time  of  a 
superior  train  in  the  same  direction? 

A.  87 — Ten  minutes. 

Q.  88 — How  would  you  be  governed  in  case  you  were  unable  to 
clear  the  main  track  by  the  time  specified? 

A.  88 — ^I  would  protect  myself  by  flag. 

Q.  89 — How  much  will  you  clear  the  time  of  a  superior  train 
^  the  same  class? 

A.  89 — ^Five  minutes. 

Q.  90 — Which  end  of  a  siding  must  a  train  take? 

A.  90 — ^At  the  first  switch. 

Q.  91 — Are  there  any  exceptions? 

A.  91 — Only  when  authorized  by  train  order  to  pull  by  and 
back  in. 

Q.  92 — If  you  are  on  an  inferior  train  how  nmch  would  you 
clear  the  time  of  a  train  of  superior  class  at  meeting  point  of  other 
than  that  made  by  train  order? 

A.  92 — ^Five  minutes. 

Q.  93 — If  you  are  on  a  superior  train  on  time,  and  a  train  of 
the  same  class  fails  to  make  its  schedule  meeting  point  with  you 
what  time  would  you  leave? 

A.  93 — On  time. 

Q.  94 — When  trains  meet  is  it  necessary  that  they  inform 
each  other  what  train  they  are  and  how  is  it  done? 

A.  94 — ^Yes,  it  is  done  by  word  of  mouth. 

Q.  95 — How  far  apart  should  trains  moving  in  the  same  direc- 
tion keep  except  in  districts  controlled  by  block  signal? 

A.  95-— Ttn  minutes. 

Q.  96 — ^When  is  a  train  due  to  arrive  at  a  station? 

A.  96 — ^When  it  is  due  to  leave  the  preceding  station. 

Q.  97 — Should  a  train  leave  a  station  in  advance  of  its  schedule 
time? 

A.  97— No. 

Q.  98 — Can  a  train  arrive  at  a  station  in  advance  of  its  schedule 
time? 

A.  98 — Yes. 

Q.  99 — If  on  a  regular  train  you  are  delayed  and  fall  back  on 
the  time  of  another  train  of  the  same  class  how  would  you  pro- 
ceed? 

A.  99 — I  would  proceed  on  my  own  schedule. 
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Q.  100 — ^If  joa  should  overtake  a  train  of  the  same  class  so 
disabled  that  it  would  delay  you'  to  follow  then  how  would  you  be 
governed  and  what  report  would  you  makef 

A.  100 — I  will  pass  the  train  and  report  the  matter  to  the  train 
dispatcher  at  the  next  station. 

Q.  101 — If  you  should  overtake  a  train  of  superior  class  which 
was  disabled  what  would  you  dof 

A.  101 — I  will  pass  the  train  and  if  necessary  will  assume  its 
schedule  and  take  their  train  orders. 

Q.  102— What  would  the  disabled  train  dof 

A.  102 — It  would  proceed  on  my  schedule. 

Q.  103 — Bj  whose  authority  will  a  train  display  signals  for  a 
following  section,  or  run  as  extras  f 

A.  103 — By  order  from  the  train  dispatcher. 

Q.  104 — ^What  class  of  trains  are  not  permitted  to  run  as  fol- 
lowing sections  of  a  passenger  train f 

A.  104 — Freight  trains  and  light  engines. 

Q.  105 — ^When  signals  for  a  followmg  train  are  taken  in  at 
any  point  before  following  section  arrives  what  should  be  done? 

A.  105 — I  would  notify  the  operator  or  agent  in  writing. 

Q.  106 — ^What  would  you  do  if  there  was  no  operator f 

A.  106 — I  would  leave  a  flagman  there  to  notify  all  opposing 
trains. 

Q.  107 — What  is  required  of  you  if  you  meet  any  train  between 
the  point  at  which  signals  are  taken  in  and  your  next  registering 
station  f 

A.  107 — ^I  would  notify  a  train  about  signals  I  had  carried. 

Q.  lOS — What  is  required  of  a  train  approaching  a  terminal, 
end  of  double  track,  junctions,  railroad  crossings  at  grade,  and 
drawbridges? 

A.  108 — They  should  approach  such  points  prepared  to  stop. 

Q.  109 — Where  required  by  rule  or  law  to  stop  do  you  under- 
stand that  this  means  a  full  stopf 

A.  109— Yes. 

Q.  110 — To  what  speed  are  passenger  and  freight- trains  limited 
in  passing  over  interlocking  switches! 

A.  110 — Passenger  train  25  miles  per  hour;  freight  trains  15 
miles  per  hour. 

Q.  Ill — Under  what  circumstances  are  you  permitted  to  occupy 
main  track  between  vard  limit  boards f 

A.  Ill — Under  protection  of  a  flagman. 

Q.  112 — How  should  extra  trains  approach  jwinl^  at  which 
yard  limit  boards  are  erected! 

A.  112 — ^I'nder  full  control  expecting  the  main  track  occupied. 

Q.  113 — In  districts  other  than  those  controlled  t^  a  telegraph 
block  system  what  is  the  rule  in  regard  to  passing  open  telegraph 
stations  at  which  train  order  signal  is  not  displayedf 

A.  113 — ^We  should  not  pass  it  without  a  clearance. 

Q.  114 — ^What  information  is  given  on  a  cleaianeel 
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A.  114 — It  shows  that  no  orders  have  been  received  for  us. 

Q.  115 — What  information  is  given'on  a  release? 

A.  115 — It  shows  that  the  signal  is  displayed  for  some  other 
train. 

Q.  116 — ^How  are  regular  freight  trains,  extras,  and  work 
extras  required  to  approach  all  stations,  water  tanks,  coal  sheds 
and  obscure  side  tracks? 

A.  116 — With  train  under  control. 

Q.  117 — How  far  back  should  train  and  enginemen  prepare  to 
bring  their  train  under  control? 

A.  117 — One  mile. 

Q.  118 — When  a  train  stops  between  stations  or  is  delayed  under 
circumstances  by  which  it  may  be  overtaken  by  another  train, 
what  is  the  duty  of  flagman? 

A.  118 — To  immediately  protect  train. 

Q.  119 — What  signals  must  flagmen  take? 

A.  119 — Two  torpedoes,  a  red  flag  by  day  and  a  red  and  white 
lantern  and  two  fusees  by  night. 

Q.  120 — ^At  night  what  is  the  first  duty  after  leaving  the  rear 
of  train? 

A.  120 — To  place  fusee  five  hundred  feet  from  the  train. 

Q.  121 — ^At  what  rate  should  he  go  and  how  far? 

A.  121 — ^As  fast  as  he  can  go  three  quarters  of  a  mile. 

Q.  122 — ^How  far  should  he  have  an  unobstructed  view  of  an 
approaching  train? 

A.  122 — One  quarter  of  a  mile. 

Q.  123 — When  the  required  distance  is  reached,  how  should 
torpedoes  be  placed? 

A.  123 — He  should  placs  one  torpedo  on  engineman's  side. 

Q.  124 — How  long  will  he  remain  there? 

A.  124— Until  recalled. 

Q.  125 — When  flagman  is  recalled  what  precaution  is  necessary? 

A.  125 — ^Flagman  will  place  another  torpedo  two  hundred  feet 
nearer  bis  train  than  the  flrst  and  return  as  fast  as  possible  to 
his  train.  If  train  is  not  standing  where  view  is  unobstructed  for 
one  fourth  of  a  mile  it  should  be  moved  ahead  slowly  until  a  clear 
view  can  be  had  that  distance. 

Q.  126 — ^What  precautions  are  necessary  relative  to  protecting 
the  front  end  of  your  train  in  case  such  protection  becomes  neces- 
sary! 

A.  126 — The  same  as  those  taken  at  rear  end  of  train. 

Q.  127 — ^What  is  the  duty  of  an  engineman  when  a  torpedo 
explodes? 

A.  127 — He  should  stop  the  train  immediately. 

Q.  128 — ^What  is  required  when  he  hears  two  torpedoes  ex- 
plode? 

A.  128 — ^He  will  proceed  cautiously,  keeping  sharp  lookout  for 
train  ahead. 
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Q.  129 — Who  is  responsible  for  the  proper  protection  of  train  f 

A.  129 — The  conductor. 

Q.  130 — Should  the  speed  of  your  train  be  so  reduced  that  it 
will  check  the  speed  of  a  following  train  before  flagman  can 
get  back  the  required  distance,  what  precaution  should  be  taken? 

A.  130 — ^A  red  fusee  should  be  placed  upon  the  track. 

Q.  131 — ^What  is  necessary  before  a  train  can  be  backed  on  the 
main  track  f 

A.  131 — A  flagman  should  be  sent  far  enough  in  advance  to 
insure  protection. 

Q.  132 — If  a  train  breaks  in  two  while  in  motion  what  is  the 
duty  of  all  concerned  f 

A.  132 — To  give  proper  signals  and  uibe  every  precaution  to 
prevent  collision  of  the  detached  parts. 

Q.  133 — ^What  signals  should  the  engineer  give  and  how  often 
should  they  be  rejieatedf 

A.  133 — He  should  give  the  train  parted  signal  and  repeat  it 
until  answered. 

Q.  134 — How  long  should  the  front  portion  of  a  train  be  kept 
in  motion! 

A.  134 — Until  the  rear  portion   has  stopped. 

Q.  135 — If  you  overtake  the  rear  portion  of  a  train  broken  in 
two  are  you  permitted  by  the  rules  to  move  same? 

A.  135— No: 

Q.  136 — Are  there  any  exceptions  to  this  rule! 

A.  136 — There  are  no  exceptions. 

Q.  137 — What  should  be  done  with  the  forward  portion  of  the 
train  in  all  cases  where  practicable? 

A.  137 — ^It  should  be  side  tracked. 

Q.  138 — Should  the  engine  with  cars  attached  return  for  the 
rear  portion  until  it  is  ascertained  positively  that  the  rear  portion 
has  stopped? 

A.  ]38— No. 

Q.  139 — When  backing  up  for  the  rear  portion,  what  pre- 
cautions are  necessary? 

A.  139 — A  flagman  should  be  sent  far  enough  in  advance  to 
prevent  collision  of  the  two  parts. 

Q.  140 — ^Would  you  consider  it  necessary  to  examine  the  draft 
rigging  on  the  rear  car  before  backing  up? 

A.  140— Yes. 

Q.  141 — When  cars  are  pushed  by  engine  except  when  shifting 
and  making  up  train  in  yard,  what  protection  should  be  given 
same  ? 

A.  141 — A  flagman  should  be  stationed  on  the  front  of  the 
loading  car. 

Q.  142 — ^If  employe  giving  signals  passes  from  your  view,  what 
is  required? 

A.  142 — ^I  should  stop  and  not  proceed  until  signal  could  be 
seen. 
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Q.  143 — ^What  is  required  when  switching  over  highway  cross- 
ing and  in  front  of  passenger  stations? 

A.  143 — The.  cars  should  not  be  detached  from  the  engine. 

Q.  144 — ^What  is  necessary  in  switching  cars  that  contain  pas- 
sengers? 

A.  144 — ^To  have  cars  coupled  to  engine  and  air  brakes  in  use. 

Q.  145 — ^In  what  form  should  the  instructions  regarding  the 
movement  of  trains,  condition  of  bridges  or  track  be  given! 

A.  145— In  train  order  form. 

Q.  146 — ^When  a  train  backs  in  on  siding  what  precaution  must 
an  enginer  take  regarding  switches! 

A.  146 — He  should  see  that  the  switches  are  set  for  the  main 
track. 

Q.  147 — ^Who  must  know  that  switches  are  properly  set  before 
attempting  to  pull  in  or  out  of  a  siding! 

A.  147 — ^The  engineman. 

Q.  148 — ^What  is  required  when  necessary  to  use  a  switch  con- 
nected with  a  distant  signal  and  the  distant  signal  cannot  be  seen 
from  the  switch! 

A.  148 — The  signal  should  be  first  set  at  danger  and  we  must 
then  wait  until  satisfied  that  no  train  is  approaching  between 
distant  signal  and  switch. 

Q.  149 — At  a  meeting  or  passing  point  where  will  party  em- 
ployed in  attending  switch  station  himself  after  locking  same! 

A.  149 — Not  less  than  thirty  feet  from  switch. 

Q.  150 — ^What  precaution  is  required  of  a  train  approaching 
a  station  where  passenger  train  is  due  or  past  due! 

A.  150 — They  should  approach  under  full  control. 

Q.  151 — ^What  about  pulling  into  a  station  on  a  double  track 
at  which  a  passenger  train  in  the  opposite  direction  is  standing 
or  pulling  into! 

A.  151 — They  should  not  pull  into  a  station  until  the  train  has 
started  up  and  the  rear  of  the  train  has  passed  the  platform. 

Q.  152 — ^What  about  two  trains  approaching  a  station  from 
opposite  directions  on  doubt  track  at  which  one  only  is  scheduled 
to   stop! 

A.  152 — A  train  scheduled  to  stop  should  reduce  speed  and 
allow  the  other  train  to  pass  before  stopping  at  the  station. 

Q.  153 — When  two  trains  going  in  opposite  direction,  both  being 
scheduled  to  stop,  which  train  has  preference  to  the  platform! 

A.  153 — The  superior  train.  , 

Q.  154 — In  case  you  discover  any  damage  to  track,  bridges 
or  culverts  or  anything  likely  to  cause  accident  to  a  following 
train  what  is  required  of  you! 

A,  154 — ^Would  leave  a  flagman  to  protect  same;  call  section 
forces  and  notify  train  dispatcher. 

Q.  155 — ^Do  you  understand  that  every  care  must  be  taken  to 
prevent  the  killing  of  live  stock  f 

A.  155— Yes. 
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Q.  156 — ^When  live  stock  is  killed  what  is  reqairedf 

A.  156 — A  report  of  same  on  required  form. 

Q.  157 — What  is  your  duty  in  regard  to  the  eonsnltation  of 
bulletin  boards  f 

A.  157 — ^We  are  required  to  consult  them  before  leaving  each 
trip. 

Q.  158 — ^Are  you  held  accountable  for  all  bulletins  posted  prior 
to  your  departure? 

A.  158— Yes. 

Q.  159 — ^What  is  expected  of  you  when  you  find  fires  on  or 
near  the  right  of  way,  that  are  likely  to  cause  damage  to 
property? 

A.  159 — To  notify  the  train  dispatcher  and  section  forces, 

Q.  160 — What  is  your  duty  when  you  discover  fences  down, 
stock  on  the  right  of  way  or  telegraph  line  downf 

A.  160 — To  notify  the  first  section  crew  and  advise  train  dis- 
patcher by  wire. 

Q.  161 — ^Who  are  responsible  for  the  safety  of  a  train  t 

A.  161 — Conductors  and  enginemen. 

Q.  162 — In  case  of  doubt  or  uncertainty  what  is  required? 

A.  162 — I  would  adopt  the  safe  course  and  not  proceed  until 
all  doubt  was  removed. 

Bules  for  Train  Movement  by  Order* 

Q.  163 — ^What  about  accepting  orders  with  erasures,  alterations 
or  interlineations? 

A.  163 — They  should  not  be  accepted. 

Q.  164 — To  whom  should  train  orders  be  addressed? 

A.  164 — To  those  who  are  to  execute  them. 

Q.  165 — Who  should  receive  a  copy? 

A.  165 — Conductors  and  enginemen  and  those  acting  as  pilots. 

Q.  166 — ^How  are  regular  trains  designated  in  a  strain  order? 

A.  166 — By  their  train  numbers,  engine  numbers  and  eondnetors' 
names. 

Q.  167 — ^How  are  extra  trains  designated? 

A.  167 — By  engine  numbers  and  conductors'  names. 

Q.  168 — ^How  must  time  be  written  in  train  orders? 

A.  168 — Tt  must  be  written  in  words  and  duplicated  in  figures. 

Q.  169 — What  is  necessary  to  make  a  train  order  valid  so  yon 
can  use  it? 

A.  169 — O.  K.  with  the  time  and  train  dispatcher's  initials. 

Q.  170 — What  is  required  of  engineman  ^en  order  is  deUvQied 
to  him? 

A.  170 — ^To  read  it  aloud  to  the  conductor. 

Q.  171 — ^What  is  your  understanding  of  an  intermediate  order? 

A.  371 — ^An  order  sent  to  an  operator  at  aetnal  meeting  poinL 
It  should  be  signed  by  operator  and  delivered  to  first  train 
mentioned  in  same  arriving  at  his  station. 

Q.  172 — To  whom  should  you  show  all,  orders? 
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A.  172 — ^To  the  head  brakeman  and  fireman. 

Q.  173 — ^When  a  train  is  named  in  an  order  are  all  of  its  sec- 
tions indaded  and  is  it  necessary  that  each  particular  section  be 
specified? 

A.  173 — ^All  its  sections  are  included  and  it  is  not  necessary 
that  each  particular  section  shall  be  specified. 

Q.  174— -Can  any  part  of  a  train  order  specifying  a  particular 
movement  be  changed  without  altering  balance  of  order  f 

A,  174— Yes. 

Q.  175 — ^When  do  train  orders  held  by  a  regular  train  become 
void! 

A.  175 — ^When  the  train  l^ecomes  twelve  hours  late. 

Q.  176 — ^What  is  necessary  in  case  engineman  or  conductor 
change  before  completion  of  tripf 

A.  176 — ^They  must  exchange  orders  and  conductors  and  engine- 
men  must  compare  time. 

Q.  177 — ^What  is  conductor  and  engineman  required  to  receive 
before  leaving  a  station? 

A.  177 — ^A  clearance  release  or  train  order. 

Q.  178 — ^Explain  the  position  of  the  **Nun*'  and  "Semaphore" 
train  order  signals  when  at  stop  and  proceed. 

A.  178 — The  NUN  signal  will  show  a  red  board  or  light  when  at 
danger  and  no  board  or  a  green  light  when  at  clear.  A  semaphore 
signal  will  display  a  horizontal  arm  at  the  right  of  the  mast  or  a 
red  light  when  at  danger,  or  a  diagonal  or  vertical  arm  at  the 
Tight  of  the  mast  or  a  green  or  a  white  light  when  at  clear. 

Q.  179 — ^What  is  the  rule  about  cutting  off  engine  from  cars 
before  rear  portion  of  train  has  stopped. 

A.  179 — It  is  not  aUowed. 

Q.  180 — ^Under  whose  control  is  train  to  be  ran  9 

A.  180 — The  conductor's. 

Q.  181 — Suppose  the  order  of  the  conductor  conflicts  with  the 
rulef 

A.  181 — ^In  that  case  I  would  not  dbey  it. 

Q.  182 — ^What  is  the  duty  of  engineman  and  fireman  in  looking 
back  frequently  in  passing  stations,  watchmen  or  section  men? 

A.  182— -They  should  look  back  frequently  to  see  that  every- 
thing is  right  and  when  passing  watchmen  or  section  men  should 
look  back  for  signals  in  case  everything  is  not  right  with  the 
train. 

Q.  183 — Should  whistle  be  sounded  when  approaching  mail  crane 
where  mail  is  to  be  exchanged  and  train  does  not  stop? 

A.  183— Yes. 

Q.  184 — ^How  should  whistle  be  sounded? 

A.  184 — ^The  same  as  when  approaching  stations. 

Q.  185 — What  should  an  engineman  have  on  an  engine  in  the 
way  of  danger  signals  when  running  after  dark? 

A.  185 — A  lighted  red  lamp  in  good  order. 

Q.  186 — ^What  persons  are  permitted  to  ride  on  engine? 
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A.  186 — Division  officers,  foremen  of  bridges,  signal  maintainers 
and  repairmen,  road  repairers,  conductors  and  brakemen. 

Q.  187 — What  is  the  rule  in  regard  to  passenger  trains  being 
moved  to  take  coal  or  water  or  to  do  other  work  after  a  stop  has 
been  made  at  a  platform? 

A.  187 — It  is  not  allowed. 

Q.  188 — Who  is  responsible  for  engines  being  properlj  supplied 
with  tools  and  appliances? 

A.  1S8 — The  engineman. 

(^.  189 — How  should  turn  tables  be  left  after  using  f 

A.  1S9 — Ix)cked. 

Q.  190 — When  found  unlocked  to  whom  should  report  be  made? 

A.  190 — The  superintendent. 

Q.  191 — What  is  the  rule  in  regard  to  detaching  engines  from 
freight  trains  of  over  twenty  cars  when  taking  eoal  or  water? 

A.  191 — It  should  be  done. 

i^.  192 — How  should  aprons  and  spouts  be  left  after  taking  eoal 
or  water? 

A.  192 — In  proper  place  so  they  will  clear  passing  trains. 

Q.  193 — What  is  the  rule  relative  to  engines  standing  near  high- 
ways, crossings,  under  bridges,  or  in  the  vicinity  of  offices,  etc.? 

A.  193 — It  should  not  be  done. 

Q.  194 — To  what  speed  are  trains  limited  when  haqling  dead 
engines  without  side  rods? 

A.  194 — Fifteen  miles  per  hour. 

C^.  19.*) — ^\Vhen  following  a  train  that  is  carrying  paaBengeis 
what  is  necessary  when  approaching  stations  at  which  snch  train 
has  stopped? 

A.  19.'3 — We  should  approach  with  train  under  foil  eontrol. 

Q.  19(3 — Wlio  should  make  report  when  an  aeeident  oecnrs  on 
an  engine  or  is  caused  by  an  engine  striking  anj  penmi  or  con- 
veyance ? 

A.  19G — The  engineman. 

Telegraph  Block  Signals. 

Q.  197 — ^What  do  block  signals  control? 

A.  197 — The  use  of  certain  blocks. 

(^.  19^ — Do  they  affect  the  movement  of  trains  onder  time  taUe 
or  train  rules? 

A.  19^— No. 

C^.  199 — Do  you  consider  that  a  block  signal  relieves  you  in  any 
way  from  protecting  your  train  by  flagman? 

A.  199— Xo.  . 

Q.  200 — Explain  the  position  of  block  signal  when  at  clear  and 
when  at  stop? 

A.  20r» — When  at  clear  they  will  show  a  diagonal  or  vertieal  warn 
by  day  and  a  green  or  white  light  at  night;  when  at  danger  a  hori- 
zontal arm  or  a  red  light  at  night. 
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Q.  201 — When  signal  is  clear  to  what  point  does  it  give  you  a 
clear  track? 

A.  201 — To  the  outer  approaching  switch  at  the  next  station. 

Q.  202 — ^Does  block  signal  control  trains  standing  on  side 
tracks? 

A.  202— No. 

Q.  203 — ^What  authority  is  necessary  before  train  on  side  track 
can  proceed? 

A.  203 — Authority  from  the  signalman. 

Q.  204 — Of  what  does  such  authority  consist? 

A.  204 — ^A  caution  card  and  release.  A  release  stamped  *  *  Block 
is  clear, ' '  a  train  order  stamped  *  *  Block  is  clear, ' '  or  train  orders 
and  a  caution  card. 

Q.  205 — How  must  trains  moving  under  caution  card  expect  to 
find  main  track? 

A.  205 — Occupied  in  that  block. 

Q.  206 — When  two  or  more  trains  coupled  together  enter  a 
block  when  can  they  be  uncoupled? 

A.  206 — Only  at  a  block  station  and  signalman  should  be  no- 
tified. 

Q.  207 — What  is  necessary  before  a  train  can  cross  from  one 
main  track  to  another? 

A.  207 — ^A  cross  over  permit. 

Q.  208 — ^After  clearing  a  block  what  are  the  instructions  as  to 
re-entering  or  backing  into  the  same? 

A.  208 — They  should  not  back  within  three  hundred  feet  of  the 
block  without  authority  from  the  signalman. 

Q.  209 — How  long  are  you  required  to  watch  block  signals  to 
see  that  they  do  not  change  positions? 

A.  209 — Until  the  engine  has  passed. 

Q.  210 — If  you  came  to  a  block  station  where  a  signalman  is 
regularly  employed  and  found  no  signalman  there  what  would 
you  do? 

A.  210 — ^Would  wait  ten  minutes  and  proceed  to  the  next  block 
station  and  report  the  fact  to  the  train  dispatcher. 

Q.  211 — ^When  train  has  parted  what  is  the  duty  of  engineman 
on  approaching  a  block  station? 

A.  211 — To  sound  the  train  parted  signal. 

Q.  212 — What  is  your  duty  when  you  receive  a  *  *  Train  parted ' ' 
signal  from  a  signalman? 

A.  212 — Would  give  the  train  parted  signal  and  be  governed 
accordingly. 

Q.  213 — When  you  receive  a  caution  card  what  is  your  duty  on 
arrival  at  the  next  block  station  in  advance? 

A.  213 — ^Would  deliver  the  caution  card  to  signalman  at  next 
block  station  and  ascertain  from  him  whether  block  in  advance 
was  clear. 

Q.  214 — ^Will  hand  signals  be  accepted  as  against  block  signals? 

A.  214— No. 
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(4.  2lt — If  the  ti&ck  is  obBtmeted  bstween  Uodc  aUtiins  vtat 
is  required  f 

A.  21^ — Wonld  BOtifr  the  neamt  block 

Q.  L'lfi — What  is  intermediate  aiding f 

A.  1:1  C^A  EJde  track  bervreem  two  opGD  Uodk 

Q.  217 — What  is  rtiqnired  of  a  train  aeoepting  a  dear  sigBil 
intend itg  \o  j>roeeed  to  The  nert  bkiek  wtatimt  am  iti  zig^te,  brt 
which  through  delsj  cannot  reach  audi  atatioiD  aad  an  Mnmtr^r^f 
Biding  is  ]o<'BU-d  Itet^een  blocks? 

A.  i;i7 — Ther  2EU5T  take  the  intermediate  aiding  or  if  vaable  to 
reach  same  tbej  should  proT«rt  themsel'reB  by  ^^g*^** 

<^.  i!l^ — WhuT  form  of  release  is  Tequired  wlierr  two  tzaias  are 
b'-!i*-c'ji**d  to  mee:  a:  at  :zitermediate  aiding f 

A.  21s — A  release  showing  that  aignal  is  di^uaj^ad  for  thoK 
t«o  Tra:nE  To  meet  &t  intermediate  siding. 

Q.  i'19 — If  the  inferior  train  fails  to  make  the  mwlliig  point 
ho"n  wiU  :Le  raj»erJor  train  be  goremedf 

A.  i']9 — It  tiill  j-roteed  on  its  time  tAble  righta. 

Cf).  22(i — AVben  two  trains  meet  br  special  order  at  an  intenae- 
diaT^  s'din^  whaT  is  neeessarr  besides  the  order  before  entering 
thf  i  lr.f k  ?  ■ 

A.  i'2>.' — A  release  seating  that  signal  is  disjplajed  for  aoch 
Tra:i:5  TO  :i.e^T  aT  the  intermediate  siding. 

(^.  221 — Is  distncTs  not  eon  trolled  br  telegraph  blod;,  how  fv 
apar:  ri-u»T  Trams  in  tb*-  same  direction  keepT 

A.  2il — Ten  itiDmes. 

O.  222 — If  Tou  are  passed  br  any  train  at  an  iniciiaedijitr  aid- 
ing: '  ^"  -oiLZ  would  vou  wait  before  proceedincf 

A.  222 — Ten  minutes. 

V-  --i — D^-fiLe  a  block? 

A.  'jiio — A  kngrh  of  track  of  stated  limita  eoatraUed  faj  a 
bio'ri:  hignaJ. 

(^.  jiii-i — A  jx»5:::vp  block? 

A.  224 — fJne  in  wLa-L  o:;ly  one  train  is  allowed  at  a  time.    • 

O.  225 — A  I'eTxnLsslve  blo.-k? 

A.  22o — Ontir  JD  "vvLi.h  tv.o  or  more  trains  are  allowed. 

C^.  22'J — A  b^ock  sTatioi.* 

A.  22r — A  place  from  which  block  signals  are  ciperated. 

C^.  227 — A  block  signal! 

A.  227 — A  fijLed  Signal  controlling  the  use  of  a  block. 

Q.  22% — A  home  block  signal? 

A.  22*! — A  fixed  signal  at  the  entrance  of  a  faloA  to  eooftnl 
trair-B  entering  same. 

C^.  229 — A  distant  signal? 

A.  229 — A  fiixed  signal  used  in  connection  with  tke 
to  indicate  that  the  home  sigi^l  may  be  at  atop 
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signal  is  at  caution  or  that  the  home  signal  is  at  clear  when  the 
distant  signal  is  clear. 

Q.  230 — ^An  advance  block  signal? 

A.  230 — ^A  fixed  signal  used  in  connection  with  a  home  block 
signal  to  subdivide  the  block  in  advance. 

Q.  231 — ^What  is  a  block  system! 

A.  231 — ^A  series  of  consecutive  blocks. 

Q.  232 — ^A  telegraph  block  system! 

A.  232 — ^A  block  system  in  which  the  signals  are  operated  man- 
ually upon  information  by  telegraph. 

Q.  233 — ^A  controlled  manual  system! 

A.  233 — ^A  block  system  in  which  the  signals  are  operated 
manually  and  so  constructed  as  to  require  the  co-operation  of  the 
signalman  at  both  ends  of  the  block  to  display  a  clear  signal! 

Q.  234 — ^What  is  an  automatic  block  system! 

A.  234 — ^A  block  signal  in  which  the  signals  are  operated  by 
electric  pneumatic  or  other  agency  actuated  by  a  train  or  by  a 
certain  condition  affecting  the  use  of  the  block. 

SignaU  Used  in  Automatic  Block. 

Q.  235 — What  signals  are  used  in  connection  with  the  automatic 
block  system! 

A.  235 — Either  the  semaphore  or  the  enclosed  disc. 

Q.  236 — How  are  the  signal  indications  given  by  day  and  by 
night! 

A.  236 — ^By  two  or  three  positions  of  the  semaphore  arm,  or  by 
two  positions  of  the  disc  by  day,  and  at  night  by  the  use  of  lights 
of  prescribed  colors. 

Q.  237 — Explain  where  you  would  look  for  these  signals  on 
single,  double  and  three  tracks! 

A.  237 — Over  or  upon  the  right  of  the  track  to  which  they  refer 
and  on  double  track  to  the  left  of  the  track  to  which  they  refer 
(or  as  the  case  may  be).  For  one  or  two  tracks  the  signals  may 
be  attached  to  the  same  mast. 

Q.  238 — ^When  these  signals  are  located  on  bracket  posts  what 
signal  would  you  read  for  the  track  upon  which  you  were  running! 

A.  238 — The  signal  on  the  right  hand  mast  refers  to  the  track 
farthest  to  the  right;  the  next  signal  to  the  left  refers  to  the 
next  track  to  the  left,  and  so  on  (or  as  the  case  may  be). 

Q.  239 — ^To  what  side  of  the  signal  masts  are  semaphore  arms 
displayed  as  seen  from  an  approaching  train! 

A.  239 — To  the  right  (or  as  the  case  may  be). 

Q.  240 — ^What  would  a  distant  block  signal  set  at  caution  in- 
dicate! 

A.  240 — ^It  would  indicate  that  a  train  was  between  the  distant 
signal  and  the  home  signal,  that  a  switch  was  set  wrong  between 
the  signals  or  the  failure  of  the  signal  apparatus. 

Q.  241 — ^When  the  indicator  disc  is  visible  at  main  track  switch, 
what  would  it  indicate! 
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A.  241 — It  woqM  indicate  that  zm  mppnmAamg  train  bad 
r«ra/:b<^  a  point  within  one  thousand  feet  in  adranee  of  the  Uoek 
IfTofrfrting  the  switch. 

Q.  242 — Bv  what  signal  are  the  indications  for  the  main  run* 
uMjg  track  given? 

A.  242 — Hv  a  high  home  signal. 

<^.  24':$ — Id  what  direction  do  eren  number  signals  govern! 

A.  24»— South  or  East. 

C^.  244 — ^Jdd  numbered  signals  f 

A.  244 — North  or  West. 

Q.  245 — Wliere  a  semaphore  is  used  where  are  the  arms  dis- 
played! and  how  many  [positions  are  there  f 

A.  245 — To  the  right  of  the  mast.    There  are  three  positions. 

Q.  246 — What  are  the  night  indications? 

A.  246 — At  night  the  semaphore  signal  will  show  a  green  or 
white  light  for  clear  and  a  red  light  when  at  danger. 

Q.  247 — Where  signal  disc  is  lued  how  are  indications  given t 

A.  247 — By  the  positions  of  a  disc. 

Q.  248— How  at  night  f 

A.  248 — By  lights  of  the  same  color. 

(2.  249— What  is  the  <<Stop"  and  <' Proceed"  on  a  home  sema- 
ffhoffi  by  day  and  by  night f 

A.  249 — When  at  stop  it  will  show  a  horizontal  arm  at  the 
right  of  the  mast,  and  at  night  a  red  light.  When  dear  it  will 
h\u)w  a  diagonal  or  vertical  arm  by  day  and  a  green  or  white  light 
by  night. 

(^.  25 () — ^Where  two  signals  are  displayed  from  the  same  mast 
\vh}it  dooH  the  upper  arm  indicate! 

A.  250 — The  upper  one  is  the  home  block  signal  for  the  block  in 
«(ivanr:e. 

C^.  251 — ^What  does  the  lower  arm  indicate! 

A.  251 — It  is  the  distant  signal  for  the  second  block  in  advance. 

(^.  252 — What  is  a  caution  signal  on  a  distant  semaphore 
Hi^nalf 

A.  252 — The  arm  displayed  in  the  horizontal  position  and  at 
iii^ht  a  yellow,  or  green,  or  green  and  red  light. 

(^.  25.'{ — ^What  is  a  '^ Clear"  signal  on  a  distant  semaphove 
signal! 

A.  253 — ^Tho  arm  displayed  diagonally  or  vertically  and  at  ni^ 
:i  j^rcrn  or  white  light. 

(J.  254 — ^What  is  a  ' '  Stop ' '  signal  on  a  home  disc  signal  by  day 
and  by  night! 

A.  254 — A  red  disc  and  at  night  a  red  light. 

Q.  255 — ^What  is  a  clear  signal  on  a  home  disc  signal  by  day 
and  by  night! 

A.  255 — A  disc  withdrawn  from  view  by  day  and  at  ni^t  s 
grtMMi  or  white  light. 

il  250— What  is  the  « Caution"  signal  on  the  distant  disc  8^ 
nal  by  day  and  by  night! 
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A.  256 — ^A  distant  signal  will  display  a  green  disc  with  a  white 
cross  on  its  face  by  day,  and  in  addition,  at  night  a  red  and  green, 
or  a  white,  or  a  green  light,  when  the  home  signal  with  which  it  is 
used  is  at  stop,  or  the  track  is  obstructed  between  the  home  and 
distant  signals.  This  will  indicate,  proceed  with  caution  to  the 
home  signal. 

Q.  257 — ^What  does  such  caution  signal  mean? 
A.  257— It  means  that  the  home  signal  connected  with  it  is  at 
I   stop  or  the  track  obstructed  between  the  home  and  distant  signal. 

Q.  258 — ^What  is  a  ** Clear"  signal  on  a  distant  disc  signal? 
i       A.  258 — ^A  disc  withdrawn  from  view,  and  at  night  a  green  or  a 
I  white  light. 

f       Q.  259 — ^When  a  train  is  stopped  by  an  automatic  block  signal 
i  when  may  it  proceed  and  how  will  it  run? 

!  A.  259 — On  double  track  when  the  signal  is  cleared,  or  after 
,  waiting  one  minute,  train  may  proceed,  prepared  to  stop  short  of 
I  any  obstruction  in  the  block  until  the  next  signal  is  reached.  On 
;  single  track  when  the  signal  .is  cleared,  or  after  waiting  five  min- 
utes, train  may  follow  a  flagman  through  the  block. 

Q.  260 — ^What  is  the  indication  when  a  signal  is  out  of  service 
and  how  would  you  proceed? 

A.  260 — The  arm  will  be  removed,  the  number  plate  will  be 
hidden,  or  the  condition  of  the  signal  will  be  otherwise  designated. 
Would  proceed  with  caution  to  the  next  signal. 

Q.  261 — ^What  is  necessary  when  you  find  a  signal  out  of  order? 
A.  261 — ^I  would  notify  the  Superintendent. 

Q.  262 — ^When  a  home  signal  indicates  *'Stop"  what  does  it 
mean? 

A.  262 — It  indicates  that  the  block  is  occupied,  that  a  switch 
is  wrong  in  the  block,  that  a  car  is  afoul  of  the  main  track,  that 
a  part  of  the  track  has  been  destroyed  or  impaired,  or  that  the 
signal  apparatus  is  out -of  order. 

Q.  263---If  you  desire  to  pass  from  a  side  track  to  the  main 
track  and  you  find  the  red  disc  visible  in  the  indicator  box  what 
would  you  do? 

A.  263 — rWould  not  open  the  switch  until  the  red  disc  disap- 
peared from  view. 

Q.  264 — Can  a  switch  be  opened  to  permit  a  train  to  be  moved 
from  the  main  to  a  side  track  when  the  red  disc  is  visible  in  the 
indicator  box  at  the  switch? 
A.  264— Yes. 

Signals  of  Interlocking  Plants. 

Q.  265— What  is  a  high  signal? 

A.  265 — ^A  signal  supported  on  a  mast  20  feet  or  more  high. 

Q.  266 — ^A  mast? 

A.  266 — An  upright  to  which  signals  are  attached. 

Q.  267 — A  home  signal? 
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A.  267 — A  fixed  signal  at  which  trains  are  required  to  stop 
when  the  route  is  clear. 

Q.  268— A  distant  signal? 

A.  268 — ^A  fixed  signal  used  in  connection  with  the  home  signal 
to  indicate  that  the  home  signal  may  be  at  stop  when  the  distant 
signal  is  at  caution  or  that  the  home  signal  is  at  clear  when  the 
distant  signal  is  at  clear. 

Q.  269— A  dwarf  signal! 

A.  269 — A  low  home  signal. 

Q.  270 — What  signal  is  used  at  interlocking  plants  f 

A.  270 — The  semaphore  signal. 

Q.  271 — How  are  the  indications  given  by  day  and  by  night f 

A.  271 — By  semaphore  arm  by  day  and  lights  of  prescribed 
colors  at  night. 

Q.  272 — ^Where  are  these  signals  located  on  single,  double,  and 
three  tracks! 

A.  272 — On  single  track  they  are  either  over  or  to  the  right  of 
the  track  to  which  they  refer;  on  double  track  they  are  located  to 
the  left  of  the  track  to  which  they  re'fer  (or  as  the  case  may  be). 

Q.  273 — To  what  side  of  the  mast  are  the  arms  that  govern  dis- 
played as  seen  from  an  approaching  train? 

A.  273— To  the  right  of  the  mast. 

Q.  274 — Explain  the  position  of  signals  on  bracket  posts  and 
what  tracks  they  control? 

A.  274 — The  signals  on  the  right  hand  mast  refer  to  the  track 
furthest  to  the  right ;  the  signals  on  the  next  mast  to  the  left  refer 
to  the  next  track  to  the  left,  and  so  on. 

Q.  275 — When  the  train  service  on  the  mqjn  track  is  superior 
to  that  of  another  how  will  the  signals  be  displayed? 

A.  275 — The  signals  for  the  superior  track  will  be  placed  six 
feet  higher  than  those  for  the  inferior  track. 

Q.  276 — By  what  will  the  indication  for  main  running  track  in 
the  established  direction  be  given? 

A.  276 — ^A  home  signal. 

Q.  277 — ^At  junction  points  where  two  signals  are  located  on 
the  same  mast  what  route  does  the  top  signal  govern? 

A.  277 — The  superior  route. 

Q.  278 — ^What  is  the  indication  for  a  diverging  movement  from 
the  main  running  track  in  the  established  direction  to  a  secondary 
or  side  track? 

A.  278 — By  a  dwarf  signal. 

Q.  279 — Where  will  the  dwarf  signal  be  located? 

A.  279 — To  the  right  of  the  track  to  which  it  refers  and  either 
at  the  foot  of  or  opposite  the  high  home  signal. 

Q.  280 — How  will  a  dwarf  signal  show  to  indicate  a  diverging 
movement  ? 

A.  280 — It  will  show  either  a  diagonal  or  vertical  arm,  or  a 
green  or  white  light. 

Q.  281 — How  will  the  high  home  signal  show? 
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A.  281 — It  will  indicate  stop. 

Q.  282 — By  what  signal  will  the  indication  for  a  reverse  move- 
ment from  the  established  direction  on  or  from  a  main  running 
track  or  for  a  movement  to  or  from  a  side  track  in  either  direc- 
tion be  given? 

A.  282— By  dwarf  signals. 

Q.  283 — ^What  does  a  home  signal  in  a  horizontal  position  or  a 
red  light  by  night  denote  and  how  would  you  be  governed? 

A.  283 — It  indicates  stop  and  I  would  not  pass  it  while  in  that 
position. 

Q.  284 — ^What  does  it  meaji  when  the  arm  is  inclined  diagonally 
or  vertically  upward  or  downward  or  a  green  or  white  light  is 
shown  ? 

A.  284— Proceed. 

Q.  285 — ^What  does  it  mean  when  the  distant  signal  is  in  a 
horizontal  position  and  a  yellow,  or  green,  or  green  and  red  light 
is  shown,  and  how  would  you  be  governed? 

A.  285 — It  indicates  that  the  home  signal  may  be  at  danger  and 
train  should  proceed  with  caution. 

Q.  286 — ^What  does  it  indicate  when  the  distant  signal  is  in  a 
diagonal  or  vertical  position,  or  a  green  or  white  light  is  shown? 

A.  286 — It  means  that  the  home  signal  is  at  clear. 

Q.  287 — ^When  a  signal  indicates  stop,  where  must  engine  be 
stopped  ? 

A.  287 — ^Before  signal  is  passed. 

Q.  288 — If  after  receiving  a  ** Clear"  signal  the  semaphore  is 
placed  in  a  stop  position  what  should  be  done? 

A.  288 — Train  should  stop  at  once. 

Q.  289 — What  report  shodld  be  made  of  same? 

A.  289 — It  should  be  reported  to  the  Superintendent. 

Q.  290 — What  is  your  duty  when  approaching  interlocking  sta- 
tions when  train  is  parted? 

A.  290 — To  sound  the  train  parted  signal. 

Q.  291 — ^What  is  your  understanding  about  allowing  sand  to  be 
dropped  and  overflow  from  ejector  to  run  down  on  track  in  the 
vicinity  of  interlocking  plants? 

A.  291 — ^It  should  not  be  done. 

Q.  292 — In  case  you  experience  an  unusual  delay  at  an  inter- 
locking plant  what  report  must  be  made  of  same? 

A.  292 — Keport  should  be  made  to  the  Superintendent. 

Train  Orders, 

Q.  293 — If  you  were  on  No.  1  and  received  the  following  order : 
**No.  one  (1),  engine  205,  Smith,  will  meet  No.  2  (two),  engine 
35,  Brown,  at  Bombay,''  what  would  you  do? 

A.  293 — I  would  go  to  Bombay  and  wait  indefinitely  for  No.  2. 

Q.  294 — ^If  No.  1  and  2  are  of  the  same  class  which  train  will 
take  siding? 

A.  294— No.  1. 
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Q.  295 — If  you  were  on  extra  95  and  received  the  following 
order:  ''No.  five  (5),  engine  176,  White,  will  meet  extra  95  East, 
Phillips,  at  Hong  Kong,"  what  would  you  dof 

A.  295 — I  would  proceed  to  Hong  Kong^and  wait  indefinitely 
for  No.  5. 

Q.  296 — If  you  were  on  No.  5  what  would  you  dot 

A.  296 — I  would  wait  at  Hong  Kong  until  extra  95  arrived. 

Q.  297 — Has  a  train  of  superior  class  any  right  whatever  to 
pass  a  point  at  which  it  has  a  meeting  made  by  train  order  with 
any  train  until  such  train  has  arrived! 

A.  297 — None  whatever. 

Q.  298 — If  you  were  on  No.  5  and  received  the  following  order: 
"No.  five  (5),  engine  100,  Jones,  will  pass  No.  nine  (9),  engine 
305,  Wilson,  at  Madrid/'  what  would  you  dot 

A.  298 — I  would  proceed  to  Madrid  and  pass  No.  9  at  that 
point. 

Q.  299 — If  on  No.  9  what  would  you  dot 

A.  299 — On  arrival  at  Madrid  I  would  arrange  to  let  No.  5  pass 
with  the  least  possible  delay. 

Q.  300 — If  you  were  on  extra  200  and  received  an  order  read- 
ing as  follows :  * '  Extra  220  East,  Thomas,  will  run  ahead  of  No. 
ten  (10),  engine  130,  Mills,  Berlin  to  Paris,  and  pass  No.  six  (6), 
engine  175,  Thompson,  at  London,*'  what  would  you  dot 

A.  300 — I  would  run  from  Berlin  to  Paris  ahead  of  No.  10  and 
on  arrival  at  London  would  pass  No.  6. 

Q.  301 — If  on  No.  10  what  would  you  dot 

A.  301 — Would  proceed  after  the  departure  of  extra  200,  look- 
ing out  for  them  ahead. 

Q.  302 — If  on  No.  6  what  would  you  dot 

A.  302 — On  arrival  at  London  I  would  arrange  to  let  extra  200 
pass. 

Q.  303 — Suppose  you  were  on  No.  1  and  received  an  order  read- 
ing as  follows,  what  would  you  do:  *'No.  one  (1),  engine  130, 
Palmer,  has  right  over  No.  two  (2),  engine  85,  Bates,  St.  Louis  to 
Chicago?" 

A.  303 — I  would  proceed  from  St.  Louis  to  Chicago  on  schedule 
time,  keeping  lookout  for  No.  2  at  each  station. 

Q.  304 — If  No.  1  or  2  met  at  Chicago  or  St.  Louis  on  this  order 
which  train  would  take  siding? 

A.  304— No.  1. 

Q.  305 — If  No.  2  was  ready  to  leave  Chicago  before  the  sched- 
uled time  of  No.  1  could  No.  2  proceed  and  under  what  circum- 
stances t 

A.  305 — I  would  proceed  on  No.  2,  keeping  clear  of  No.  1  u 
many  minutes  as  No.  1  was  before  required  to  clear  the  time  of 
No.  2. 

Q.  306 — If  No.  2  met  No.  1  at  a  point  between  Alton  and  St 
Louis  what  would  bo  required  of  conductor  of  No.  2t 

A.  306 — He  should  stop  No.  1  and  inform  him  of  his  arrivaL 
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Q.  307 — If  you  were  on  No.  6  and  received  the  following  order: 
**  Extra  300  West,  Smith,  has  right  over  No.  six  (6),  engine  115, 
Morgan,  New  York  to  Buffalo,'^  when  could  you  leave  Buffalo? 

A.  307 — On  the  arrival  of  extra  300. 

Q.  308 — ^If  you  were  on  extra  300  what  would  you  dof 

A.  308 — I  would  proceed  from  New  York  to  Buffalo  without 
regard  for  No.  6. 

Q.  309 — ^If  you  were  on  extra  275  and  received  the  following 
order :  *  *  Work  extra  275,  Smith,  has  right  over  aU  trains  between 
Memphis  and  Nashville,  from  seven  (7:00).  P.  M.  until  twelve 
(12:00)  midnight,''  how  would  you  be  governed  and  at  what  time 
would  you  clear  the  main  track? 

A.  309 — I  would  work  in  the  limits  specified  and*  would  clear 
the  main  track  at  11:55  P.  M. 

Q.  310 — If  on  opposing  train  and  you  received  the  same  orders 
what  tin^e  would  you  leave  Memphis  or  Nashville? 

A.  310 — At  twelve  midnight. 

Q.  311 — If  after  receiving  an  order  giving  you  the  right  over 
another  train  a  subsequent  order  is  received  making  a  positive 
meeting  point  between  the  two  trains  mentioned  in  the  first  order 
which  train  would  take  the  siding  at  meeting  point? 

A.  311 — The  train  first  named  in  the  right  of  track  order. 

Q.  312 — If  then  a  third  order  is  received  directing  you  to  annul 
the  meet  order  what  bearing,  if  any,  has 'the  original  right  of  track 
order? 

A.  312 — ^None  whatever. 

Q.  313 — If  you  were  on  No.  1  and  received  the  following  order: 
**  Regular  trains  have  right  over  No.  one  (1),  engine  67,  Palmer, 
between  Chicago  and  St.  Paul,"  how  would  you  run  with  respect 
to  other  regular  trains? 

A.  313 — The  same  as  though  I  was  an  extra. 

Q.  314 — ^How  much  would  you  clear  the  time  of  opposing  regular 
trains? 

A.  314 — Five  minutes. 

Q.  315 — If  you  were  on  No.  9  and  received  an  order  reading  as 
follows:  "No.  nine  (9),  engine  200,  White,  will  run  twenty  min- 
utes late  to  Washington  to  Pittsburgh,"  what  would  you  do? 

A.  315 — ^I  would  run  twenty  minutes  late  Washington  to  Pitts- 
burgh. 

Q.  316 — ^How  are  opposing  trains  receiving  this  order  required 
to  run  with  respect  to  the  time  specified  in  this  order? 

A.  316 — ^They  are  required  to  clear  the  time  specified  in  the 
order  as  much  as  they  were  before  required  to  clear  the  regular 
scheduled  time  of  No.  9. 

Q.  317 — ^If  you  were  on  No.  10  and  received  an  order  reading: 
"No.  ten  (10),  engine  177,  Hull,  will  wait  at  Milwaukee  until  ten 
(10)  A.  M.  for  No.  five  (5),  engine  900,  Willis,"  what  time  would 
you  leave  Milwaukee  in  case  No.  5  failed  to  arrive  at  10  A.  M.? 

A.  317— At  10:00  A.  M. 
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Q.  318 — ^What  time  will  No.  5  be  required  to  clear  the  time  of 
No.  lOf 

A.  318— At  9:55  A.  M. 

Q.  319 — If  you  were  on  engine  20  and  received  an  order  as  fol- 
lows: '' Engine  20,  Smith,  will  display  signals  and  run  as  first 
No.  1,  London  to  Paris,"  what  would  you  do? 

A.  319 — I  would  display  green  signals  and  run  as  first  No.  1, 
London  to  Paris. 

Q.  320 — If  you  were  on  regular  No.  1  what  would  you  dof 

A.  320 — I  would  run  London  to  Paris  as  second  section  No.  1. 

Q.  321 — Suppose  you  were  on  No.  7  and  received  an  order  read- 
ing: ''No.  seven  (7),  engine  705,  Bradley,  will  display  signals, 
Louisville  to  Cincinnati,  for  engine  500,  Groves,"  what  would 
you  dof 

A.  321 — I  would  display  green  signals  between  the  points  men- 
tioned for  a  second  section. 

Q.  322 — ^If  you  were  on  engine  500  what  would  you  dof 

A.  322 — I  would  run  ns  second  No.  7,  Louisville  to  Cincinnati. 

Q.  323 — If  after  receiving  the  above  order  second  No.  7  received 
another  order  as  follows:  ** Second  No.  seven  (7),  engine  500, 
Groves,  will  display  signals,  Louisville  to  Cincinnati,  for  engine 
90,  Roberts,"  what  would  you  dof 

A.  323 — I  would  display  green  signals,  Louisville  to  Cincinnati, 
for  a  third  section. 

Q.  324 — If  on  engine  90  what  would  you  dof 

A.  324 — I  would  run  as  third  section  of  No.  7.  Louisville  to 
Cincinnati. 

Q.  325 — ^Would  engine  90  display  signals f 

A.  325— No. 

Q.  326 — Place  candidate  on  each  train  designated  in  the  follow- 
ing order  and  have  him  explain  what  course  he  would  take  upon 
receipt  of  same  and  what  trains  would  display:  "Engines  70, 
Creighton;  85,  King,  and  90,  Roberts,  will  run,  London  to  Dover, 
as  first,  second  and  third  No.  one  (1),  respectively." 

A.  326 — ^Upon  engine  70  T  would  display  signals,  London  to 
Dover,  and  run  as  first  No.  1  between  those  points;  if  on  engine 
85  would' display  signals  and  run  second  No.  1,  London  to  Dover, 
and  if  on  engine  90  I  would  run,  London  to  Dover,  as  third  section 
to  No.  1  and  not  display  signals. 

Q.  327 — If  you  were  on  the  second  No.  1  and  received  the  fol- 
lowing order,  what  would  you  dof  "Engine  85,  E^ing,  is  an- 
nulled as  second  No.  one  (1)  from  Chatham,  following  seetions 
will  change  numbers  accordingly." 

A.  327 — I  would  not  proceed  from  Chatham. 

Q.  328 — ^If  you  were  on  the  third  or  fourth  or  any  succeeding 
sections  of  No.  1  what  would  you  dof 

A.  328 — ^If  on  third  No.  1  I  would  exchange  indicators  to  read 
second  No.  1  and  proceed  from  Chatham  as  seoond  No.  1;  if  o* 
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fourth  No.  1  I  would  exchange  indicators  and  run  as  third  No.  1 
from  Chatham, 

Q.  329 — Suppose  you  received  the  following  order  what  would 
you  do,  and  what  right,  if  any,  would  you  have  over  regular  trains 
of  any  class?  ** Engine  99,  Jones,  will  run  extra,  Omaha  to 
Denver. ' ' 

A.  329 — I  would  run  extra  between  the  points  mentioned,  clear- 
ing the  time  of  all  regular  trains  five  minutes. 

Q.  330 — If  you  received  the  following  order:  *' Engine  99, 
Jones,  will  run  extra,  Cincinnati  to  Buffalo,  and  return  to  Colum- 
bus, '  ^  when  you  got  within  two  mUes  of  Buffalo,  which  is  an  open 
telegraph  ofl&ce,  you  find  that  it  is  unnecessary  to  go  any  further, 
do  you  consider  that  you  have  a  right  to  return  to  Columbus  and 
not  go  to  the  office  at  Buffalo? 

A.  330 — I  would  be  obliged  to  go  to  the  office  at  Buffalo. 

Q.  331 — Suppose  you  received  the  following  order,  how  would 
you  be  governed:  ''Engine  77,  Wilson,  will  run  extra,  leaving 
Chicago  on  Thursday,  February  17th,  as  follows,  with  right  over 
all  trains.  Leave  Chicago,  eleven-thirty  (11:30)  P.  M.;  Mil- 
waukee, twelve-twenty  (12:20)  A.  M.;  Fond  du  Lac,  one-forty 
(1:40)  A.  M.;  arrive  Green  Bay,  three-thirty  (3:30)  A.  M.'' 

A.  331-r-I  would  proceed  on  the  schedule  as  given  without  re- 
gard for  any  train. 

Q.  332. — How  much  must  other  trains  receiving  this  order  clear 
this  train?  » 

A.  332 — Ten  minutes. 

Q.  333 — If  you  had  engine  292  and  received  the  following  order, 
how  would  you  be  governed?  *'Work  extra  292,  Smith,  will  work 
seven  (7:00)  A.  M.  until  six  (6:00)  P.  M.  between  St.  Paul  and 
Minneapolis. ' ' 

A.  333 — Would  work  between  St.  Paul  and  Minneapolis  between 
the  hours  mentioned,  clearing  the  time  of  all  regular  trains  five 
minutes. 

Q.  334 — If  after  working  on  this  order  you  received  an  order 
as  follows:  "Engine  292,  Smith,  will  run  extra  St.  Paul  to  Still- 
water and  return  to  St.  Paul,*'  what  effect  would  your  work  order 
have,  provided  you  go  back  to  St.  Paul  before  six  P.  M.? 

A.  334 — ^None  whatever. 

Q.  335 — Suppose  your  second  order  read:  "Work  extra  292, 
Smith,  will  work  ten  (10:00)  A.  M.  to  six  (6:00)  P.  M.  between 
St.  Paul  and  Stillwater, ' '  would  this  give  you  the  right  to  use  the 
main  track  between  Minneapolis  and  Stillwater? 

A.  335 — I  could  only  use  the  track  between  St.  Paul  and  Still- 
water. 

Q.  336— In  what  direction  must  work  extras  move  when  work- 
ing on  a  double  track? 

A.  336 — ^In  the  direction  of  the  traffic. 

Q.  337— Should  work  order  specify  which  track  is  to  be  used 
when  working  on  a  double  track? 
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A.  337— Yes. 

Q.  338 — ^If  jou  were  on  extra  292  and  reeeived  ftn  order  read- 
ing: ''Work  extra,  292,  Smith,  will  ran,  Borne  to  Paris,  and 
work  7:10  A.  M.  until  3  P.  M.  between  Paris  and  Berlin,"  what 
would  you  dot 

A.  338 — ^I  would  run  from  Home  to  Paris  and  then  work  be- 
tween the  hours  of  7:00  A.  M.  and  3:00  P.  M.  between  Paris  and 
Berlin,  clearing  the  time  of  all  regular  trains  five  minutes. 

Q.  339 — If  you  were  on  extra  800  and  received  the  following 
order:  ''No.  fifty-five  (55),  engine  342,  Jones,  will  wait  at  Paris 
until  4  P.  M.  for  work  extra  800,  King,"  how  long  would  you 
have  a  right  to  hold  the  main  track  against  No.  55  f 

A.  339— Until  3:55  P.  M. 

Q.  340 — ^What  time  would  No.  55  leave  Paris! 

A.  340— At  4:00  P.  M. 

Q.  341 — If  you  received  an  order  reading  as  follows,  how  would 
you  be  governed  with  respect  to  the  train  mentioned f  "No.  fifty- 
five  (55)  of  February  15th  is  annulled,  Omaha  to  Chicago." 

A.  341 — I  would  proceed  regardless  of  No.  55. 

Q.  342 — Suppose  you  receive  an  order  reading:  ''Order  No.  25 
is  annulled,"  what  effect  has  order  No.  25  thereafter! 

A.  342 — None  whatever. 

Q.  343 — Can  order  No.  25  be  brought  to  life  again! 

A.  343— No. 

Q.  344 — If  you  receive  an  order  reading  as  follows:  "That 
part  of  No.  ten  (10)  reading  No.  5,  engine  200,  Smith,  will  meet 
No.  eight  (8),  engine  170,  King,  at  Sparta,  is  annulled,"  how 
would  you  be  governed! 

A.  344 — I  would  disregard  that  part  of  order  No.  10  reading, 
"No.  five  (5),  engine  200,  Smith,  will  meet  No.  eight  (8),  engine 
170,  King,  at  Sparta." 

Q.  34^--Has  this  order  any  bearing  on  other  parts  of  order 
No.  10? 

A.  345— No. 

Q.  346 — Question  candidate  as  to  his  knowledge  and  understand- 
ing of  superseding  orders  as  shown  below:  "No.  one  (1),  engine 
766,  King,  will  meet  No.  two  (2),  engine  642,  Wilson,  at  Chicago 
instead  of  Omaha."  "No.  five  (5),  engine  300,  White,  has  right 
over  No.  twelve  (12),  engine  675,  Palmer,  Chicago  to  Milwaukee 
instead  of  Bacine. "  "No.  twenty-five  (25),  engine  260,  Clark, 
will  display  signals  for  engine  95,  Smith,  Denver  to  San  Fran- 
cisco instead  of  Oakland." 

A.  346 — I  would  proceed  to  Chicago  and  arrange  to  meet  there 
as  stated  in  the  order.  I  would  treat  the  order  the  same  as 
though  the  first  order  read,  "No.  ^ve  (5),  engine  300,  White,  has 
right  over  No.  twelve  (12),  engine  675,  Palmer,  Chicago  to  Mil- 
waukee." If  on  engine  25  I  would  take  in  my  signals  at  San 
Francisco;  if  on  engine  260  I  would  run  as  second  section  No,  25 
to  San  Francisco  instead  of  Oakland." 
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Q.  347 — ^What  is  your  understandings  of  the  following  order! 
* '  Engine  99,  Jones,  will  run  extra,  St.  Louis  to  Chicago,  and  has 
right  over  No.  two  (2),  engine  136,  Smith.  Extra  99  North, 
Jones,  will  wait  at  Alton  until  eleven  (11:00)  A.  M.  for  No.  two 
(2),  engine  135,  Smith.'' 

A.  347 — If  on  engine  99  would  run  extra,  St.  Louis  to  Alton 
without  regard  for  No.  2;  would  wait  at  Alton  until  11:00  A.  M. 
for  No.  2  and  in  case  they  failed  to  arrive  would  proceed  to  Chi- 
cago without  regard  for  No.  2.  If  on  No.  2  I  would  proceed  from 
Chicago  as  far  as  I  could  and  clear  the  time  of  Extra  99  at  10:55 
A-M. 

FIREMEN'S    EXAMINATION. 

Q.  1 — ^What  is  the  rule  in  regard  to  the  use  of  liquor,  the  fre- 
quenting of  places  where  liquor  is  sold  and  the  use  of  tobacco? 

A.  1 — The  use  of  liquor  and  the  frequenting  of  places  where 
sold  is  prohibited.  The  use  of  tobacco  is  not  permitted  near  pas- 
senger stations  or  on  passenger  cars. 

Q.  2 — Where  should  those  giving  signals  station  themselves? 

A,  2 — ^Where  they  can  be  plainly  seen. 

Q.  3 — What  is  necessary  in  case  any  signal  seen  by  you  may  be 
intended  for  other  trains? 

A.  3 — It  should  not  be  taken  until  satisfied  that  it  was  meant 
for  us. 

Visible  Signs, 

Q.  4 — What  does  a  red  signal  signify?  Green?  Blue?  Greon 
and  red?     Green  and  white? 

A.  4. — Stop.  Proceed.  Car  inspector's  signal.  Caution  signal. 
Flag  stop. 

Q.  5 — ^What  does  a  combination  of  green  and  red  flag  or  light 
set  alongside  of  main  track  indicate? 

A.  5 — Proceed  with  caution. 

Q.  6 — ^When  a  fusee  is  found  burning  on  or  near  the  track  what 
does  it  indicate? 

A.  6 — It  should  not  be  passed  until  burned  out  and  then  train 
should  proceed  with  caution. 

Q.  7 — What  is  the  hand  or  lamp  signal  to  stop?  Proceed? 
Back?     Train  parted?     Apply  air  brakes?     Release  air  brakes? 

A.  7 — Swung  across  track.  Raised  and  lowered  vertically. 
Swung  in  a  short  circle.  Swung  in  a  circle  at  arm's  length. 
Swung  horizontally  at  arm's  length  above  the  head.  Held  at 
arm's  length  above  the  head. 

Q.  8 — ^What  is  the  meaning  of  any  object  waved  violently  by 
any  one  on  or  near  the  track? 

A.  8 — ^It  is  a  signal  to  stop. 

Audible  Signals. 

Q.  9 — ^What  does   one   short   blast   of   steam   whistle   indicate? 
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Two  longf  One  long  and  three  short?  Fonr  long?  Five  long? 
Three  long  and  two  short?  Four  short?  One  long  and  two  short? 
Two  long  and  two  short?    One  long?    Three  short? 

A.  9 — ^Applj  brakes.  Release  brakes.  Send  out  flagman. 
Flagman  return  from  West  or  North.  Flagman  return  from  East 
or  South.  Train  parted.  Answer  to  any  signal  except  train 
parted.  Call  for  signal.  To  call  attention  to  signals  carried. 
Highway  crossing,  etc.  Station,  railway  crossing,  obscure  curve, 
etc.     Back. 

Q.  10 — What  does  a  succession  of  short  blasts  of  the  whistle 
mean? 

A.  10 — It  is  an  alarm  whistle  to  persons  or  stock  on  track. 

Q.  11 — What  does  the  explosion  of  one  torpedo  indicate? 

A.  11 — It  means  stop. 

Q.  12 — What  is  the  meaning  of  the  explosion  of  two  torpedoes 
not  more  than  200  feet  apart? 

A.  12 — It  means  to  j)roceed  cautiously,  expecting  to  find  track 
blocked. 

Q.  13 — What  are  the  air  whistle  signals  for  the  following? 
When  brakes  stick  or  wheels  slide?  When  train  is  running  to  stop 
at  once?  When  train  is  running  to  stop  at  next  station?  When 
train  is  standing  apply  or  release  air  brakes?  When  train  is 
running  to  reduce  speed?  When  train  is  standing  to  call  in  flag 
man?    When  train  is  funning  to  increase  speed? 

A.  13 — One  whistle.    Two.    Three.    Four.    Four.    Five.    Kve. 

Train  Signald, 

Q.  14 — What  is  the  meaning  of  a  headlight  when  seen  by  an 
approaching  train  f 

A.  14 — That  a  train  is  occupying  the  main  track. 

Q.  l.*) — What  lights  do  yard  engines  display? 

A.  15 — A  headlight  to  the  front  and  rear. 

C^.  16 — What  do  green  signals  displayed  on  the  front  of  an 
engine  indicate  ? 

A.   10 — That  a  section  is  following. 

Q.  17 — What  do  white  signals  displayed  on  the  front  of  an 
engino  indicate? 

A.   17 — That  tlie  train  carrying  them  is  an  extra. 

Q.  18 — What  does  a  blue  flag  or  a  blue  light  indicate  f 

A.  18 — That  car  repairers  are  at  work  on  cars  on  that  track. 

Q.  19 — What  is  your  duty  when  blue  signal  is  displayed? 

A.  19 — To  call  engineman's  attention  to  same. 

Q.  20 — ^What  is  the  meaning  of  a  signal  improperly  displayed 
or  the  absence  of  a  signal  where  one  is  usually  shown? 

A.  20 — It  is  a  danger  signal. 

Q.  21 — What  signal  is  used  to  stop  a  train  for  passengers  at  ft 
Utifr  station? 

A.  21 — A  combination  of  green  and  white  flag. 
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Q.  22 — ^Do  you  understand  that  engine  bell  must  be  rung  when 
about  to  start? 

A.  22 — ^Yes. 

Q.  23 — ^When  should  engine  bell  be  rung  when  running  on  ele- 
vated tracks? 

A.  23 — Only  when  approaching  and  leaving  stations  and  in 
switching  movements. 

Q.  24 — ^What  is  the  rule  in  regard  to  ringing  bell  when  ap- 
proaching public  road  crossings? 

A.  24 — It  should  be  rung  from  the  whistling  post  until  crossing 
is  past. 

Q.  25 — ^When  is  the  use  of  whistle  and  bell  prohibited? 

A.  25 — ^When  running  on  elevated  tracks,  except  at  stations,  and 
when  not  running  in  the  vicinity  of  stations  and  crossings. 

Q.  26 — ^What  is  required  of  you  in  regard  to  looking  back  fre- 
quently to  see  that  all  is  right,  also  in  passing  stations,  watchmen 
or  section  men? 

A.  26 — It  must  be  done. 

Q.  27 — ^What  is  the  duty  of  a  fireman  when  approaching  fixed 
signals? 

A.  27 — To  note  their  position  and  report  to  engineman. 

Q.  28 — Do  you  understand  that  you  must  note  and  report  to 
the  engineer  all  signals  observed  and  inform  him  of  the  position 
of  fixed  signals  and  determine  their  indication? 

A.  28— Yes. 

Q.  29 — What  is  necessary  before  a  train  can  start  from  a 'sta- 
tion? 

A.  29 — A  signal  from  the  conductor. 

Q.  30 — In  case  emergency  requires  that  you  go  out  to  flag  a 
train  what  signals  would  you  take  ? 

A.  30 — Two  torpedoes,  a  red  flag  by  day,  and  a  red  and  white 
lantern  and  two  fusees  by  night. 

Q.  31 — ^At  night  what  is  your  first  duty  after  leaving  train! 

A.  31 — To  place  a  fusee  five  hundred  feet  from  the  train. 

Q.  32 — ^At  what  rate  should. you  go  and  how  far? 

A.  32 — As  fast  as  I  can  go.     Three-fourths  mile. 

Q.  33 — How  far  should  you  have  an  unobstructed  view  of  ap- 
proaching trains? 

A.  33 — One- fourth  mile. 

Q.  34 — ^When  you  are  recalled  what  precautions  would  you 
take? 

A.  34 — I  would  place  another  torpedo  200  feet  nearer  the  train 
than  the  first  one  and  return  as  fast  as  possible  to  the  train. 

Q.  35 — If  train  breaks  in  two  while  in  motion  what  is  the  duty 
of  all  concerned? 

A.  35 — ^Do  everything  possible  to  prevent  collision  of  the  two 
parts. 

Q.  36 — ^When  pushing  cars  what  would  you  do  on  the  disap- 
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It^-amzi*:^  from  view  of  tbe  rrainmen  or  lamp  hy  ^duch  sigiuds 

A.  i**.'' — J  wuuid  **fy.  «*xip:xK*niax  to  fto;«  and  ironld  not  Btart  again 
uziti!  izxaB  i;iv:iij^  sij^Exbifr  waF  in  riew. 

O.  cir — l>o  vuu  c'.'iit>.Qer  :t  vuur  duTj  to  see  That  en^inonea  allow 
vrjt  tu  r»?ad  all  trarii  orders  that  ther  receive* 

A-  ^:— Vee. 

C^-  *:;*^ — }j*rbf:T.inh  t*je  jtosition  of  *'Niiii'*  and  "Semaphore" 
t  t"  '  ■-  w -'-*'-  TO  «:«.■;■  aiid  to  proceed f 

A.  .^^ — TL«r  ,\l/N  -  glial  will  Fhow  a  red  board  or  light  when  at 
tiy.'^'-r.  fc:.  d  io  ix»ard  or  a  green  light  when  clear.  A  semaphore 
^;  ;:■  -.l  -•■■:.']  dl*!i;':av  a  Lurizontal  arm  at  the  right  of  the  mast,  or 
red  J  ;:).:  v.i'.ex:  ar  da*.;!^r.  or  a  diagonal  or  i^ertical  arm  at  the  right 
of  ^v-  JJia"?^.  or  a  grir^ii  or  white  light  when  clear. 

<^.  y/j^ — J  low  ]tjL-^  td^ftjre  leaving  time  should  von  be  on  band? 

A.  'j'j — At  XL*f  x.r.iff  reauired  hj  the  qiaster  mechanic. 

(^.  4',i — What  jifrs'^us  ar<-  allowed  to  ride  on  an  eng^ef 

A.  40 — iJivis'Ojj  offi'M-rs.  foremen  of  bridges,  signal  maintainers 
aud  r«-;';i:r!jjHij.  road  r«-i'airers.  conductors  and  brakemen. 

Q.  4] — What  is  the  rule  in  regard  to  riding  on  locomotive  pilots! 

A.  41    -It  is  not  allowed. 

Q.  42 — How  should  turn-tables  be  left  after  being  naedf 

A.   V^ — Thtiy  should  Ix*  l'>«-ked. 

<^.  4:^ — What  is  the  rule  in  regard  to  detaching  engines  from 
fri'ij^ht  trains  of  over  twenty  cars  when  taking  coal- or  water f 

A.  4.'{    -It  should  l>e  done. 

Q.  44 — How  should  af»rons  and  S[>outs  be  left  after  taking  coal 
and  w.iU'Ti 

A.  41 — They  should  be  left  in  pro|»er  position ,  so  they  dear 
paHsiij;r  trains. 

Q.  4^— -What  is  the  rule  in  regard  to  reading  while  on  dutyf 

A.  4.'3 — It  is  not  allowed. 

(^.  46 — Should  you  witness  an  accident  on  the  Company's  prop- 
erty or  should  any  one  inform  you  of  such,  what  is  your  dutyf 

A.  46 — To  make  rejiort  of  same. 

(^.  47 — When  are  night  signals  displayed? 

A.  47 — Krom  sunset  to  sunrise,  except  in  heavy  weather,  when 
th(7  Hhoiild  bo  displayed  to  suit  requirements. 

il.  4S — At  what  ])oints  are  you  allowed  to  clean  ash  pan  and 
front  endi 

A.  4S — Only  at  designated  points. 

Q.  49 — What  is  tlio  rule  in  regard  to  passenger  trains  being 
moved  to  take  coal  or  water  or  to  do  other  work  after  a  stop 
has  biMMi  made  at  ]>latformf 

A.    \\) — It  must  be  done. 

aidNAT.MRN— TNTERLOCKTNG   PLANT  EXAMINATION. 
(^  1— Have  you  received  a  copy  of  the  Bules  and  Bes^nlatioBB 
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of  the  Eailway  Company,  effective  ,  19 — ,  and  do  you 

understand  that  they  supersede  all  previous  rules  and  regulations! 

A.  1— Yes. 

Q.  2 — Have  you  read  the  Eules  and  Regulations;  are  you  con- 
versant with  them  and  will  you  obey  the  instructions  contained 
therein? 

A.  2— Yes. 

Q.  3 — ^Do  you  understand  that  in  accepting  employment  you 
assume  its  risks,  and  that  each  employe  is  responsible  for  his  own 
safety,  and  must  exercise  care  to  avoid  injury  to  others? 

A.  3— Yes. 

Q.  4 — What  is  the  rule  in  regard  to  the  use  of  liquor,  the  fre- 
quenting of  places  where  liquor  is  sold  and  the  use  of  tobacco? 

A.  4 — The  use  of  liquor  and  the  frequenting  of  places  where 
sold  is  prohibited  and  the  use  of  tobacco  in  and  about  passenger 
stations  and  on  passenger  cars  is  not  allowed. 

Q.  5 — When  are  night  signals  displayed? 

A.  5 — From  sunset  to  sunrise,  except  in  heavy  weather,  when 
they  should  be  displayed  to  suit  conditions. 

Definitions, 

Q.  6 — ^What  is  a  high  signal? 

A.  6 — A  signal  supported  on  a  mast  at  least  twenty  feet  above 
the  track. 

Q.  7 — ^A  mast? 

A.  7 — ^An  upright  to  which  the  signals  are  attached. 

Q.  8 — ^A  home  signal? 

A.  8 — A  fixed  signal  at  a  point  at  which  trains  are  required  to 
stop  when  the  route  is  not  clear. 

Q.  9 — ^A  distant  signal? 

A.  9 — ^A  fixed  signal  used  in  connection  with  the  home  signal  to 
indicate  that  the  home  signal  may  be  at  stop  when  the  distant  sig- 
nal is  at  caution;  or  that  the  home  signal  is  at  clear  when  the  dis- 
tant signal  is  clear. 

Q.  10 — A  dwarf  signal? 

A.  10 — A  signal  indicating  a  diverging  movement  from  the 
main  track. 

Q.  11 — What  is  the  normal  position  of  home  and  distant  signals? 

A.  11 — The  normal  indication  of  home  signal  is  at  stop  and  of 
distant  signal  at  caution. 

Q.  12 — On  what  side  of  mast  are  arms  displayed  for  trains  in 
a  particular  direction? 

A.  12 — To  the  right  of  the  mast. 

Q.  13 — ^When  the  train  service  on  one  main  running  track  is 
superior  to  that  of  another  how  are  the  signals  arranged  for  each 
track? 

A.  13 — The  signals  for  the  superior  track  are  located  6%  feet 
higher  than  those  for  inferior  tracks. 
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C^.  14 — How  is  the  signal  for  a  main  numing  track  moTemeBt 
given f 

A.  14 — By  a  high  home  signal. 

Q.  15 — At  junction  points  where  two  signals  are  located  on  tiie 
Ha  HIP  mast  what  route  does  the  top  signal  govern? 

A.  l.*) — ^A  superior  route. 

(^.  16 — What  is  the  indication  for  a  diverging  movement  from 
the  main  running  track  in  the  established  direction  to  secondary 
or  side  track f 

A.  16 — A  diagonal  or  vertical  arm  or  a  green  or  white  light. 

Q.  17 — Where  will  the  dwarf  signal  be  located! 

A.  17 — On  the  right  of  and  adjoining  the  track  to  which  it 
n>ff>rK  and  either  at  the  foot  of  or  opposite  the  high  home  signal. 

Q.  18 — How  will  the  light  on  the  dwarf  signal  show  to  indicate 
a  diverging  movement? 

A.  18- — Cireen  or  white. 

Q.  19 — ^TIow  will  the  high  home  signal  show  when  the  dwarf 
signal  indicates  diverging  movement? 

A.  19— Stop. 

Q.  20 — ^By  what  signal  will  the  indication  for  a  reverse  move- 
ment from  the  established  direction,  on  or  from  the  main  mnning 
track,  or  for  a  movement  to  or  from  a  side  track,  in  either 
direction  be  given? 

A.  20 — By  a  dwarf  signal. 

Q.  21 — When  the  route  is  not  clear  how  does  the  home  signal 
show  by  day  and  by  night? 

A.  21 — A  horizontal  arm  by  day  and  in  addition  a  red  light 
by  night. 

Q.  22 — TIow  does  it  show  when  clear  by  day  and  by  ni^t? 

A.  22 — ^I'he  arm  displayed  diagonally  or  vertically,  and  at  ni^t 
a  green  or  white  light. 

Q.  2.3 — How  does  the  distant  signal  show  when  at  caution  l^ 
day  and  by  night? 

A.  23 — ^The  arm  displayed  in  the  horizontal  position  and  at 
night  a  yellow,  or  a  green,  or  a  green  and  red  light. 

Q.  24--~How  does  the  distant  signal  show  when  the  route  is 
clear  by  day  and  by  night? 

A.  24 — The  arm  displayed  diagonally  or  vertically  and  at  night 
a  green  or  a  white  light. 

Q.  25 — What  persons  are  allowed  to  operate  levers  and  other 
appliances  at  interlocking  towers? 

A.  25 — Only  those  whose  duties  require  them  to  operate  them. 

Q.  26 — Except  when  signals  are  cleared  for  the  passage  of  trains 
how  should  they  be  left? 

A.  26 — Tn  the  normal  position. 

Q.  27 — When  should  signals  be  cleared  for  approaehing  trains? 

A.  27 — In  sufficient  time  to  avoid  delay  to  the  train. 

Q.  28 — After  a  train  has  passed  when  should  signals  be  restored 
to  normal  position? 
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A.  28 — ^As  soon  as  the  train  has  passed  to  home  signal  limits. 

Q.  29 — ^If ,  after  having  given  a  train  clear  track  it  is  necessary 
to  change  the.  route,  what  must  be  done  before  switches  are 
changed? 

A.  29 — The  train  must  be  stopped. 

Q.  30 — What  about  moving  a  switch  when  a  train  is  standing 
close  to  same? 

A.  30 — It  should  not  be  done. 

Q.  31 — If  any  indication  of  derangement  of  the  signal  appa- 
ratus, what  must  be  done  before  operating  same? 

A.  31 — They  should  be  examined. 

Q.  32 — What  is  necessary  in  cold  weather  to  prevent  connections 
from  freezing? 

A.  32 — Signal  should  be  operated  frequently  to  prevent  freezing. 

Q.  33 — ^What  is  necessary  when  a  signal  fails  to  work  properly? 

A.  33 — It  should  not  be  used  and  should  be  secured  to  give  the 
normal  indication  until  repaired. 

Q.  34 — ^What  about  allowing  alterations  or  additions  to  inter- 
locking plants? 

A.  34— -It  should  not  be  done  without  proper  authority. 

Q.  35 — If  there  is  a  derailment  or  switch  run  through  at  an 
interlocking  plant,  or  if  any  damage  occurs  to  same,  what  is 
required? 

A.  35 — The  signal  should  be  placed  to  give  the  normal  indica- 
tion and  no  train  allowed  to  use  the  same  until  they  have  been 
put  in  order. 

Q.  36 — What  is  necessary  when  a  switch  is  disconnected  from 
interlocking  apparatus? 

A.  36 — It  must  be  securely  fastened, 

Q.  37 — What  is  necessary  during  snow  storms? 

A.  37 — To  know  that  switches  are  properly  cleaned. 

Q.  38 — If  any  electrical  or  mechanical  appliance  fails  to  work 
properly  what  is  required  of  signalman? 

A.  38 — Notice  should  be  sent  to  the  Division  Superintendent 
and  the  repairman. 

Q.  39 — When  switches  or  signals  are  being  repaired  what  is 
required  of  signalman? 

A.  39 — He  should  have  an  understanding  with  repairman  before 
operating  such  signals. 

Q.  40 — ^What  is  your  duty  in  regard  to  observing  passing  trains 
and  what  would  you  do  in  case  you  found  anything  wrong  with 
same? 

.A.  40 — I  would  do  everything  possible  to  prevent  damage  or 
injury. 

Q.  41 — If  you  have  information  that  an  approaching  train  has 
broken  in  two  what  is  your  duty? 

A.  41 — ^I  would  use  every  effort  to  give  the  train  a  clear  route 
and  give  train  parted  signals  to  enginemen. 
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Q.  42 — ^What  danger  signal  should  be  kept  on  hand  at  inter- 
locking towers  f 

A.  42 — ^Red  lamps  and  Hags,  torpedoes  and  fusees. 

Q.  43 — If  necessary  to  discontinue  the  use  of  any  signal  how 
will  signalman  handle  trains f 

A.  43 — By  liand  signal. 

(2-  44 — ^V^lo  is  held  responsible  for  the  care  of  an  interloeking 
station  and  its  appliances? 

A.  44 — The  signalman. 

Q.  45 — TTow  should  lights  in  an  interlocking  station  be  placedl 

A.  4r — So  they  cannot  be  seen  from  the  approaching  train. 

Q.  46 — What  should  be  done  when  a  train  runs  by  a  stop  signal? 

A.  46 — The  Division  Superintendent  should  be  notified. 

(.^.  47 — WHiat  j)erson8  are  allowed  in  an  interlocking  station? 

A.  47 — Only  those  whose  duties  require  them  to  be  there. 

"Repairmen. 

C^.  48 — Who  is  responsible  for  the  proper  inspection  and  adjust- 
ment of  interlocking  plants? 

A.  48 — The  repairman. 

Q.  49 — What  report  must  be  made  when  track  or  switches  do 
not  permit  of  proper  operation? 

A.  49 — A  report  should  be  sent  to  the  Superintendent. 

(^.  7A) — When  repairing  interlocking  plants  with  whom  must 
you  have  an  understanding  and  whom  must  you  notify  when 
such  repairs  arc  completed? 

A.  50 — The  signalman. 

Q.  51 — What  is  necessary  when  any  switch  is  disconnected? 

A.  51 — It  should  be  securely  fastened  before  any  train  is  per- 
mitted to  pass  over  it. 

Q.  52 — ^By  whom  are  alterations  or  additions  to  interlocking 
plants  authorized? 

A.  52 — The  Chief  Engineer. 

(^.  5H — To  whom  must  you  report  your  whereabouts? 

A.  53 — The  Division  Superintendent. 

TRAIN  DISPATCHERS'  EXAMINATION. 

Q.  1— What  is  a  train? 

A.  1 — A  train  is  an  engine  or  more  than  one  engine,  coupled 
with  or  without  cars,  displaying  markers. 

Q.  2 — ^A  regular  train? 

A.  2 — ^A  regular  train  is  a  train  represented  on  the  time-table. 

Q.  3 — WTiat  is  a  section  of  a  train? 

A.  3 — A  section  is  one  of  two  or  more  trains  running  on  the 
same  schedule. 

Q.  4 — An  extra  train?  • 

A.  4 — An  extra  train  is  one  not  represented  on  the  time- 
ta})le. 
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Q.  5 — ^What  is  a  work  extra? 

A.  5 — ^A  work  extra  is  a  train  working  in  specified  limits. 

Q.  6 — ^A  superior  train?- 

A.  6 — ^A  superior  train  is  one  having  precedence  over  other 
trains. 

Q.  7 — ^How.are  right,  class  and  direction   conferred? 

A.  7 — ^Right  is  conferred  by  train  order;  class  and  direction  by 
time-table. 

Q.  8 — Which  is  superior,  right,  class  or  direction? 

A.  8 — ^Right  is  superior  to  class  or  direction. 

Q.  9 — ^What  is  a  train  of  superior  right? 

A.  9 — ^A  train  given  precedence  by  train  order. 

Q.  10 — ^A  train  of  superior  class? 

A.  10 — ^A  train  given  precedence  by  time-table. 

Q.  11 — ^A  train  of  superior  direction? 

A.  11 — ^A  train  given  precedence  in  the  direction  specified  in 
the  time-table  as  between  trains  of  the  same  class. 

Q.  12— What  is  a  time-table?      * 

A.  12 — ^The  authority  for  the  movement  of  a  regular  train, 
subject  to  the  rules. 

Q.  13— What  is  a  schedule? 

A.  13i — That  part  of  a  time-table  which  prescribes  the  class, 
direction,  number  and  movement  of  a  regular  train. 

Q.  14— What  is  a  pilot? 

A.  14 — ^A  person  assigned  to  a  train  when  the  engineman  or 
conductor  or  both  are  not  acquainted  with  the  road. 

Q.  15 — ^What  are  his  responsibilities? 

A.  15 — To  see  that  the  train  is  run  in  accordance  with  all  rules 
and  requirements. 

Q.  16 — ^What  bearing  has  an  old  time-table  after  a  new  one 
takes  effect? 

A.  16 — None  whatever. 

Q.  17 — Give  me  your  understanding  of  the  rights  and  move- 
ments of  trains  when  there  is  a  change  of  time-table? 

A.  17 — ^When  time  changes  a  train  on  the  road  will  retain 
its  orders  and  run  upon  the  schedule  of  the  train  of  same  number 
on  the  new  time-table. 

Q.  18 — If  time-table  places  such  train  ahead  of  its  old  time, 
what  would  be  done? 

A.  18 — It  would  assume  the  time  of  the  new  schedule  and 
run  late  if  necessary. 

Q.  19 — ^When  can  a  train  that  has  no  corresponding  number 
on  previous  time-table  run? 

A.  19 — ^When  it  is  due  to  start  from  its  initial  point  after  the 
time-table  takes  effect. 

Q.  20 — ^Whose  duty  is  it  to  know  that  conductors  and  engine- 
men  are  provided  with  copy  of  current  time-table  before  starting 
on  a  run? 

A.  20 — ^The  Train  Dispatcher's. 
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Q.  21 — When  only  one  time  is  shown  on  a  time-table  for  a  train 
at  any  point  what  does  it  indicate? 

A.  21 — The  leaving  time. 

Q.  22 — When  there  are  two  times  shown  on  time-tables  what 
does  it  indicate? 

A.  22 — The  arriving  and  leaving  time. ' 

Cj.  23 — How  are  meeting  and  passing  points  designated  on 
time-table  f 

A.  23— By  full  faced  figures. 

Q.  2-1 — When  both  arriving  and  leaving  time  are  in  full  faced 
figures  what  is  the  meaning? 

A.  24 — It  means  that  both  times  are  meeting  or  passing  times, 
or  when  one  or  more  trains  are  to  be  met  or  passed  between  those 
times. 

Q.  25 — How  is  the  time  of  trains  shown  at  the  ends  of  double 
track,  junctions  and  terminals  where  the  difference  in  time  of 
trains  is  thirty  minutes  or  less? 

A.  2.') — In  heavy  type. 

Q.  26 — What  do  two  green  signals  displayed  on  the. front  of 
an  engine  indicate? 

A.  26 — That  a  section  is  following: 

Q.  27 — What  signals  should  extra  trains  display? 

A.  27 — White  signals. 

Q.  28 — What  is  your  duty  when  you  are  advised  that  a  signal 
is  improperly  displayed  or  is  not  shown  at  a  point  where  it 
should  be  shown? 

A.  28 — To  ascertain  the  cause  and  advise  trains  as  to  how  they 
will  be  governed. 

Q.  29— -How  are  trains  classified? 

A.  29 — As  first,  second  and  third  class. 

Q.  30 — ^Which  is  superior? 

A.  30 — Trains  of  the  first  class  are  superior  to  those  of  the 
second;  trains  of  the  second  are  superior  to  those  of  the  third 
class. 

Q.  31 — At  meeting  points  between  extra  trains  which  is 
superior? 

A.  31 — The  train  moving  in  the  direction  in  which  regular 
trains  are  superior  is  the  superior  train. 

Q.  32 — ^When  do  regular  trains  lose  their  right  and  dass? 

A.  32 — When  they  are  twelve  hours  behind  their  schedule 
time. 

Q.  33 — How  can  they  proceed  after  losing  their  right  and  elassf 

A.  33 — By  train  order  only. 

Q.  34 — What  is  necessary  for  a  conductor  and  engineman  to 
know  before  leaving  an  initial  station  or  junction  or  before 
passing  from  a  double  to  a  single  track? 

A.  34 — That  trains  of  the  same  or  superior  class  have  arrived 
or  departed. 
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Q.  35 — On  which  side  will  trains  keep  when  running  on  a 
doable  track? 

A.  35 — To  the  right  (or  as  the  case  may  be). 

Q.  36 — ^When  more  than  two  tracks  how  will  they  run"? 

A.  36 — They  will  run  under  special  regulations. 

Q.  37 — ^What  would  a  train  do  which  is  about  to  leave  its  initial 
station  or  junction  when  a  train  of  the  same  class  in  the  same 
direction  is  overdue? 

A.  37 — ^It  will  proceed  on  its  own  schedule. 

Q.  38 — How  much  must  an  inferior  train  clear  the  time  of  a 
superior  train  in  the  same  direction? 

A.  38 — Ten   minutes. 

Q.  39 — How  much  should  an  inferior  train  clear  the  time  of  a 
superior  train  of  the  same  class? 

A.  39 — Five  minutes. 

Q.  40 — ^Under  what  circumstances  can  a  train  run  by  and  back 
in  at  a  meeting  point? 

A.  40 — Only  when  authorized  by  train  order  to  pull  by  and 
back  in. 

Q.  41 — How  much  should  an  inferior  train  clear  the  time  of  a 
train  of  superior  class  at  meeting  point  other  than  made  by  train 
order? 

A.  41 — Five  minutes. 

Q.  42 — When  will  a  superior  train  leave  a  scheduled  meet- 
ing point  when  a  train  of  the  same  class  fails  to  make  such 
meeting  point? 

A.  42 — On  time. 

Q.  43 — How  far  apart  should  trains  moving  in  the  same  direc- 
tion keep  in  districts  not  controlled  by  block  signals? 

A.  43 — Ten  minutes. 

Q.  44 — ^When  is  a  train  due  to  arrive  at  a  station? 

A.  44 — When  it  is  due  to  leave  the  preceding  station. 

Q.  45 — Can  a  train  leave  its  station  in  advance  of  its  schedule 
time? 

A.  45— No. 

Q.  46 — Can  a  train  arrive  at  a  station  in  advance  of  its 
schedule  time? 

A.  46— Yes. 

Q.  47 — ^If  a  train  is  delayed  and  falls  back  on  the  time  of 
another  train  of  the  same  class  how  can  they  proceed? 

A.  47 — On  their  own  schedule. 

Q.  48 — What  is  necessary  before  a  train  can  display  signals 
for  a  following  train  or  run  as  an  extra? 

A.  48 — ^Train  orders  from   Train  Dispatcher. 

Q.  49 — ^What  class  of  trains  are  not  permitted  to  run  as  follow- 
ing section  to  a  passenger  train? 

A.  49 — ^Freight  trains  and  light  engines. 

Q.  50 — What  is  your  duty  when  signal  for  a  following  train 
is  taken  in  at  any  point  in  the  way  of  protecting  the  following 


460  OPERATING  TBAIN8 

train   until   it   arrives   at  the   point   at   Tfhich   signal  has   been 
taken  inf 

A.  50 — I  would  see  that  the  operator  at  point,  where  signals 
were  taken  in  displayed  a  signal  against  opposing  trains  until 
the  second  section  arrived,  or  in  the  event  of  there  being  no 
operator  I  would  notify  opposing  trains  before  reaching  such 
point. 

Q.  51 — What  information  is  given  on  a  clearance f 
.  A.  51 — It  shows  that   no   orders  have  been   received  for  the 
train  to  which  it  is  given. 

Q.  52 — What  information  is  given  on  a  release? 

A.  52 — It  shows  that  the  signal  is  displayed  for  a  train  other 
than  the  one  to  which  a  release  is  given  or  a  block. 

Q.  53 — When  a  train  breaks  in  two,  do  you  consider  that  you 
have  any  authority  to  direct  a  train  to  move  or  pass  the  detached 
portion  1 

A.  53— No. 

Q.  54 — In  what  form  should  instructions  respecting  the  move- 
ments of  trains  or  the  condition  of  track  and  bridges  be  issoedf 

A.  54 — In  train  order  form. 

Q.  55 — ^W^hat  is  your  duty  when  you  are  advised  of  any  defect 
in  track,  bridges,  culverts,  etc.? 

A.  55 — To  notify  all  trains  of  same  and  see  that  necessary 
force  is  called  out  to  make  repairs. 

Q.  56 — What  is  your  duty  when  advised  of  fires  on  or  near  the 
right  of  way,  when  stock  is  on  the  right  of  way,  or  fences  or 
telegraph  lines  are  reported  down? 

A.  56 — To  advise  trains  of  same  and  see  that  the  necessary 
forces  are  called  out  to  make  repairs. 

Q.  57 — In  case  of  doubt  or  uncertainty  what  is  required? 

A.  57 — 1  would  adopt  the  safe  course  and  not  run  any  risks. 

Q.  58 — What   information  should  train  orders  contain? 

A.  58 — Only  such  information  or  instructions  as  are  necessary 
to  convey. 

Q.  59 — What  j^recantions  are  necessary  to  make  train  orders 
clear  so  that  all  concerned  will  interpret  them  the  same? 

A.  59 — They  should  be  brief  and  clear  so  that  all  conoemed 
will  understand  them  the  same. 

Q.  60 — Should  train  orders  be  given  in  the  same  words  to  aU 
persons  or  trains  addressed? 

A.  60— Yes. 

Q.  61 — How  should  train  orders  be  numbered? 

A.  61 — They  should  be  numbered  consecutively,  beginning  at 
midnight. 

Q.  62 — To  whom  should  train  orders  be  addressed? 

A.  62 — To  those  who  are  to  execute  them. 

Q.  63 — ^What  record  should  train  dispatchers  keep  of  train 
orders? 

A.  63 — They  should  be  written  in  full  in  the  book  provided 
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for  that  purpose,  with  the  names  of  those  signing  same;  time 
orders  were  ' '  X  M ' '  and  ' '  O.  K/d  "  etc. 

Q.  64 — ^When  should  such  record  be  made? 

A.  64 — ^It  should  be  made  at  once. 

Q.  65 — How  are  regular  trains  designated  in  train  order? 

A.  65 — By  their  train  numbers,  engine  numbers,  and  con- 
ductor's names. 

Q.  66 — ^How  are  extra  trains  designated? 

A.  66 — 'Bj  engine  numbers  and  conductor's  names. 

Q.  67 — ^How  should  time  be  shown  in  the  body  of  order? 

A.  67 — ^It  must  be  written  in  words  and  duplicated  in  figures. 

Q.  68— What  does  the  signal  ''31''  mean? 

A.  68 — To  clear  the  line  for  train  orders. 

Q.  69 — When  a  train  order  is  to  be  sent  to  two  or  more  offices 
should  it  be  transmitted  simultaneously  to  all  offices? 

A.  69— Yes. 

Q.  70 — In  what  order  will  a  different  order  be  addressed  to 
the  different  trains? 

A.  70 — In  the  order  of  superiority  of  trains. 

Q.  71 —  When  not  sent  to  all  trains  at  once  in  one  transmission 
to  whom  must  order  be  sent  first? 

A.  71 — To  the  superior  train. 

Q.  72 — ^When  a  meeting  point  is  to  be  made  between  two 
trains  at  a  certain  station  where  should  such  order  be  sent? 

A.  72 — To  a  point  either  side  of  the  actual  meeting  point. 

Q.  73 — ^When  an  operator  is  located  at  the  actual  meeting  point 
what  is  desired? 

A.  73 — The  orders  should  be  sent  to  the  operator  at  the  actual 
meeting  point. 

Q.  74r--When  issuing  an  order  to  a  train  at  an  actual  meeting 
point,  what  information  should  be  given  in  same? 

A.  74 — The  order  should  show  that  the  train  receives  the  order 
at  that  point. 

Q.  75— -When  an  order  is  sent  to  an  intermediate  station  who 
should  sign  it,  and  to  whom  will  operator  deliver  same? 

A.  75— -The  operator  should  sign  it  and  deliver  same  to  first 
train  mentioned  in  same  arriving  at  his  station. 

Q.  76 — What  kind  of  orders  are  sent  to  the  intermediate 
station  ? 

A.  76 — Time  and  positive  meet  orders. 

Q.  77 — ^When  can  ''O.  K."  be  given  to  a  train  order  for  an 
inferior  train? 

A.  77 — When  "X"  response  has  been  received  from  the  su- 
perior train. 

Q.  78 — What  is  necessary  before  an  order  can  be  used? 

A.  78 — O.  K.,  with  the  time  and  Train  Dispatcher's  initials. 

Q.  79 — If  the  line  fails  before  an  office  has  sent  **X"  re- 
sponse to  an  order  what  effect  has  the  order  at  that  point? 

A.  79 — ^None  whatever. 
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Q.  80 — What  are  the  requiremeiits  when  train  dispatcher  de- 
livers orders  to  a  train  and  what  record  shoold  be  made  of  same? 

A.  80 — The  same  as  at  any  other  point  and  an  impression 
should  be  made  in  Train  Order  Book  from  the  original  copy. 

Q.  81 — How  should  an  order  be  addressed  that  is  to  be  de- 
livered by  one  train  to  another  at  a  point  not  a  telegraph 
station  f 

A.  81 — It  must  be  addressed  to  G.  &  £. at  

care  of . 

Q.  82 — ^When  will  O.  K.  be  given  to  such  an  order  f 

A.  82 — When  the  conductor  carrying  such  order  signs  it. 

Q.  83 — ^What  is  required  of  conductor  making  such  delivery  f 

A.  83 — He  must  procure  the  signature  of  the  conductor  and 
engineman  of  the  train  to  which  he  delivers  order  on  a  copy  of 
Hame  which  he  will  retain. 

Q.  84 — What  is  required  of  conductor  making  such  delivery 
upon   his  arrival  at  next  open  telegraph  office f 

A.  84 — He  must  deliver  the  order  to  the  operator,  who  will 
transmit  signatures  of  conductor  and  engineman  to  the  train 
dispatcher. 

Q.  S.'S — Tb  it  permissible  for  a  train  dispatcher  to  O.  K.  an 
order  for  an  inferior  train  when  the  same  order  has  been  for- 
warded to  the  superior  train  at  a  non-telegraph  office  before  he 
receives  the  signature  of  the  conductor  and  engineman  of  the 
superior  train? 

A.  85— No. 

Q.  86 — When  a  train  is  named  in  a  train  order  are  all  of  its 
sections  iniduded  and  who  should  have  copies  of  samef 

A.  SG — All  its  sections  are  included  and  all  sections  should 
have  copies,  unless  particular  sections  are  specified. 

Q.  87 — Flow  long  are  train  orders  in  effect? 

A.  87 — Until  fulfilled,  superseded  or  annulled. 

Q.  88 — Can  any  part  of  a  train  order  specifying  a  particular 
movement  be  superseded  or  annulled? 

A.  88— Yes. 

Q.  89 — When  a  regular  train  becomes  12  hours  late  what  effect 
has  any  order  which  it  may  hold? 

A.  89 — Noue  whatever. 

Q.  90 — Describe  the  position  of  the  Nun  and  Semaphore  train 
order  sijriials  when  at  **Stop''  and  ** Proceed." 

A.  90 — The  NUN  signal  will  show  a  red  board  or  light  when  at 
danger,  aiui  no  board  or  a  green  light  when  clear.  A  semaphore 
signal  will  display  a  horizontal  arm  at  the  right  of  the  mast,  or  ft 
red  light  when  at  danger,  or  a  diagonal  or  vertical  arm  at  the  rij^ 
of  the  mast,  or  a  green  or  white  light  when  clear. 

Q.  91— What  does  the  signal  '*X"  signify? 

A.  91-^ It  means  that  the  operator  has  displayed  his  signal, 
acknowledges  receipt  of  order  and  pledges  himself  to  bold  the 
tiain  and  when  O.  K.  is  given  to  deliver  it. 
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Q.  92 — In  case  of  severe  storms,  or  high  water,  what  notice 
should  be  given  trains  and  in  what  form? 

A.  92 — I  would  notify  trains  of  any  existing  or  threatened 
danger  by  train  order. 

Q.  93---What  about  caUing  out  section  men,  roadmasters,  bridge 
foremen,  etc.? 

A.  93 — I  would  see  that  it  was  done. 

Q.  94 — In  case  of  threatened  storms,  or  high  water,  should 
train  dispatchers  keep  in  touch  with  the  situation  and  take  fre- 
quent weather  reports? 

A.  94— Yes. 

Q.  95 — ^What  about  trains  exceeding  schedule  time  during  ex- 
treme cold  weather? 

A.  95 — ^It  should  not  be  done. 

Q.  96 — ^In  case  you  are  advised  of  an  injury  to  any  passenger 
or  employe  what  is  required? 

A.  96---To  see  that  everything  is  done  to  care  for  him  and  that 
the  nearest  company's  physician  is  called. 

Q.  97 — What  is  necessary  when  company  surgeon  cannot  be 
had? 

A.  97 — The  nearest  competent  surgeon  should  be  called. 

Q.  98 — When  a  number  of  persons  are  injured  on  or  by  a 
train,  necessitating  the  services  of  several  physicians,  what  is 
your  duty? 

A.  98 — To  see  that  everything  is  done  to  hurry  surgeon  to  the 
point  where  needed. 

Q.  99 — When  persons  trespassing  on  the  company's  property 
are  injured',  what  should  be  done  with  them  and  what  expense 
should  be  incurred  by  the  company? 

A.  99 — They  should  be  sent  to  their  homes  or  placed  in 
charge  of  authorities,  and  no  expense  should  be  incurred  by  the 
company. 

Q.  100 — If  you  are  advised  of  the  injury  of  any  person  on  the 
company's  property  what  is  required  of  you? 

A.  100 — To  make  report  of  same. 

Q.  101 — ^When  an  accident  results  in  death,  what  would  you 
direct  the  person  in  charge  of  remains  to  do  with  same? 

A.  101 — To  take  the  remains  to  the  nearest  station  in  county 
or  state  in  which  accident  occurred. 

Block  Signals, 

Q.  102 — What  do  block  signals  control? 

A.  102 — The  use  of  certain  blocks. 

Q.  103 — By  whose  authority  are  caution  cards  issued  and  in 
what  form? 

A.  103 — ^By  authority  of  the  train  dispatcher.  A  train  order 
should  be  sent  directing  them  to  issue  same. 

Q.  104 — Are  train  dispatchers  authorized  to  issue  caution  cards 
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to  any  train  to  onter  a  block  occupied  by  a  passenger  train,  and 
what  exceptions,  if  anyf 

A.  104---Only  in  case  of  accident. 

Q.  105 — What  must  a  train  expect  that  is  running  on  a  caution 
card!  , 

A.  105 — To  find  the  track  occupied  in  that  block. 

Q.  106 — ^When  you  are  advised  that  a  block  station  has  been 
closed  what  is  your  duty! 

A.  106 — To  notify  all  concerned. 

Q.  107 — What  is  an  intermediate  siding  in  a  block  signal  dis- 
trict? 

A.  107 — A  side  track  between  two  open  block  offices. 

Q.  108 — If  an  inferior  train  accepts  to  a  clear  block  intending 
to  ])roceed  to  the  next  block  station  on  its  rights,  but  through 
delay  it  is  obliged  to  take  an  intermediate  siding,  how  can  a 
superior  train  enter  such  block  f 

A.  108 — On  a  caution  card. 

Definitions, 

Q.  109— What  is  a  block? 

A.  109 — A  length  of  track  of  stated  limits  controlled  by  block 
signal. 

Q.  110— A   positive  block? 

A.  110 — One  in  which  only  one  train  is  allowed  at  a  time. 

Q.  Ill — A  permissive  block? 

A.  Ill — (3no  in  which  two  or  more  trains  are  allowed. 

Q.  112— A  block  station? 

A.  112 — A  place  from  which  block  signals  are  operated. 

Q.  113— A   block  signal? 

A.  113 — A  fixed  signal  controlling  the  use  of  fl  block. 

Q.  114 — A  iionie  block  signal? 

A.  114 — A  fixed  signal  at  the  entrance  of  a  block  to  control 
trains  entering  same. 

Q.  115 — A  distant  signal? 

A.  115 — A  fixed  signal  used  in  connection  with  the  home 
signal  to  indicate  that  the  home  signal  may  be  at  stop  when 
the  distant  signal  is  at  caution,  or  that  the  home  signal  is  clear 
when  the  distant  signal  is  clear. 

Q.  116 — ^An  advance  block  signal? 

A.  116 — ^A  fixed  signal  used  in  connection  with  a  home  block 
signal  to  cubdivide  the  block  in  advance. 

Q.  117 — ^A  block  system? 

A.  117 — A  series  of  consecutive  blocks. 

Q.  118 — A  telegraph  block  system? 

A.  118-^A  block  system  in  which  the  block  signals  are  operated 
manually  upon  information  by  telegraph. 

Q.  119 — A  controlled  manual  block  system? 

A.  119 — ^A   block   system   in   which   the   signals   are    operated 
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manually  and  so  constructed  as  to  require  the  co-operation  of  the 
signalman  at  both  ends  of  the  block  to  display  a  clear  signal. 

Q.  120 — ^An  automatic  block  system? 

A.  120 — ^A  block  syBtem  in  which  the  signals  are  operated  by 
electric,  pneumatic  or  other  agency,  actuated  by  a  train  or  certain 
conditions  affecting  the  use  of  the  block. 

Train  Orders. 

Q.  121 — How  would  you  issue  an  order  directing  No.  1  and  2 
to  meet  at  Bombay? 

A.  121 — No.  one,  1,  eng.  205,  Smith,  will  meet  No.  two,  2, 
eng.  35,  Brown,  at  Bombay. 

Q.  122 — ^How  would  you' issue  an  order  directing  No.  1  to  meet 
No.  2  at  Bombay,  second  No.  4  at  Paris  and  extra  95  at  London? 

A.  122 — ^No.  one  1,  eng.  205,  Smith,  will  meet  No.  two  2, 
eng.  35,  Brown,  at  Bombay;  second  No.  four  4,  eng.  65,  Wilson, 
at  Paris,  and  Extra  95  East,  Phillips,  at  London. 

Q.  123 — What  is  necessary  in  case  you  desire  that  the  superior 
train  takes  side  track? 

A.  123 — To  state  in  the  order  that  the  superior  train  would 
take  the  side  track. 

Q.  124 — If  you  desire  to  have  No.  1  let  No.  7  by  at  Chicago, 
what  form  of  an  order  would  you  issue? 

A.  124 — No.  seven  7,  eng.  63,  Palmer,  will  pass  No.  one  1, 
eng.  105,  White,  at  Chicago. 

Q.  125 — If  you  wanted  to  run  extra  594  ahead  of  No.  6,  Berlin 
to  Paris,  how  would  you  issue  the  order? 

A.  125 — Extra   594,   east.    Potter,   will   run   ahead   of   No.   six 

6,  eng.  100,  King,  Berlin  to  Paris. 

Q.  126 — If  you  desired  that  No.  1  should  pass  No.  3  at  St. 
Louis  and  run  ahead  of  No.  7  from  Alton  to  Chicago,  what  order 
would  you  issue? 

A.  126 — No.  one  1,  eng.  300,  Thomas,  will  pass  No.  three 
3,   eng.   405,   Mills,   at   St.   Louis   and   run   ahead   of   No.   seven 

7,  eng.  350,  Morgan,  Alton  to  Chicago. 

Q.  127 — If  you  desired  to  give  No.  1  right  over  No.  6, 
Chicago  to  St.  Paul,  what  form  of  order  would  you  issue? 

A.  127 — ^No.  one  1,  eng.  64,  Wright,  has  right  over  No.  six  6, 
eng.  85,  Bates,  Chicago  to  St.  Paul. 

Q.  128 — In  case  Nos.  1  and  6  meet  at  Sharon  or  St.  Paul 
which  would  take  the  side  track? 

A.  128 — No.  one  1  at  St.  Paul.    No.  six  6  at  Sharon. 

Q.  129 — In  case  No.  6  is  ready  to  leave  St.  Paul  before  the 
schedule  time  of  No.  1  can  they  proceed,  and  under  what  cir- 
cumstances? 

A.  129 — ^Yes,  they  can  proceed  by  clearing  the  time  of  No.  1 
as  much  as  No.  1  was  before  required  to  clear  the  time  of  No.  6. 

Q.  130 — How  much  would  No.  6  have  to  clear  the  time  of 
No.  1? 
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A.  130 — ^Five  minutes. 

(j.  131 — Suppose  it  is  necessary  that  yon  give  Extra  37  North 
right  over  No.  16,  Kansas  City  to  Omaha,  what  form  of  an  order 
would  you  give! 

A.  131 — Extra  37,  North,  Clark,  has  right  over  No.  sixteen  16, 
eng.  550,  King,  Kansas  City  to  Omaha. 

Q.  132 — ^What  time  could  No.  16  leave  Omaha  on  this  order  f 

A.  132— -On  arrival  of  Extra  37  North. 

Q.  133 — What  form  of  order  would  you  issue  to  give  work 
extra  275  right  over  all  trains  between  Paris  and  Bomef 

A.  133 — Work  extra  275,  Thompson,  has  right  over  all  trains 
between  Kome  and  Paris  from  eleven  11:00  a.  m.  to  six  6  p.  m. 

Q.  134 — What  time  would  ^extra  275  be  required  to  clear  main 
track! 

A.  134 — ^At  5:55  p.  m. 

Q.  135 — ^At  what  time  would  opposing  trains  be  permitted  to 
leave  Eome  or  Paris? 

A.  135 — At  6:00  p.  m. 

Q.  135% — ^What  form  of  order  would  you  use  to  give  regular 
trains  right  over  a  given  train? 

A.  135% — ^Regular  trains  have  right  over  No.  one  1,  eng.  67, 
Palmer,  between  New  Orleans  and  St.  Louis. 

Q.  136 — How  would  the  train  mentioned  in  the  order  pro- 
ceed and  how  much  would  it  clear  the  time  of  the  regular  trains? 

A.  136 — It  would  clear  the  time  of  all  regular  trains  as  if  it 
were  an  extra. 

Q.  137 — How  would  you  issue  an  order  directing  a  train  to  run 
late  between  designated  points? 

A.  137 — No.  five  5,  eng.  455,  Wilson,  will  run  twenty  20  minutes 
late,  Chicago  to  Madison. 

Q.  138 — How  would  other  trains  run  with  respect  to  this  time? 

A.  138 — They  would  clear  the  time  specified  in  the  order  as 
much  as  they  were  before  required  to  clear  the  regular  sehedule 
time  of  No.  5. 

Q.  139 — ^How  would  you  issue  an  order  giving  one  train  up 
to  a  certain  time  to  reach  a  designated  point  against  a  rapeirior 
train? 

A.  139 — No.  ten  10,  eng.  665,  Morgan,  will  wait  at  Omaha 
until  three  3:00  p.  m.  for  No.  three  3,- eng.  600,  WilUs. 

Q.  140 — ^What  time  would  the  second  named  train  be  required 
to  clear  the  time  of  the  first  named  train  at  such  point? 

A.  140 — They  would  clear  the  time  mentioned  in  the  order  as 
much  as  they  were  before  required  to  clear  the  regular  sebediile 
time  of  No.'lO. 

Q.  141 — ^What  time  would  the  first  named  train  leave  saeb  point 
if  the  second  named  train  failed  to  arrive? 

A.  141— At  3:00  p.  m. 

Q.  142 — What  form  of  order  would  you  issue  when  neeessaiy  to 
run  a  train  as  first  section  to  a  regrular  train? 
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A.  142 — Eng.  296,  Smith,  will  display  signals  and  run  as  first 
No.  one  1,  New  York  to  Boston. 

Q.  143 — ^If  you  desired  to  have  a  regular  train  display  signals 
for  a  second  section  what  order  would  you  give! 

A.  143 — No.  five  5,  eng.  672,  Brown,  will  display  signals  New 
York  to  Boston  for  eng.  302,  King. 

Q.  144 — If  you  then  desired  to  have  the  second  section  display 
signals  for  a  third  section  what  would  you  do? 

A.  144 — Second  No.  three  3,  eng.  260,  Wilson,  will  display 
signals  Washington  to  New  York  for  eng.  90,  Roberts. 

Q.  145 — ^If  you  desired  to  run  a  train  in  three  or  more  sections 
what  form  of  order  would  you  use? 

A.  145— Eng.  200,  Brown,  305,  King,  and  546,  Knox  will  run 
Nashville  to  Louisville  as  first,  second  and  third  No.  one  1 
respectively. 

Q.  146 — If  you  desired  to  annul  a  second  section  of  a  train 
what  kind  of  an  order  would  you  issue? 

A.  146 — ^Eng.  400,  Thomas,  is  annulled  as  second  one  1,  from 
Omaha. 

Q.  147 — ^If  there  were  no  sections  following  the  annulled  sec- 
tion what  would  be  necessary? 

A.  147 — ^I  would  add  to  the  order  ^*  Following  sections  will 
change  nimibers  accordingly. ' ' 

Q.  148 — If  you  desired  to  run  an  extra  train,  Louisville  to 
Nashville,  what  form  of  order  would  you  issue? 

A.  148 — Eng.  300,  Smith,  will  run  Extra  Louisville  to  Nash- 
ville. 

Q.  149 — If  you  desired  to  run  a  train  as  an  extra,  Louisville 
to  Nashville  and  return,  how  would  you  issue  the  order? 

A.  149 — ^Eng.  260,  Brown,  will  run  extra  Louisville  to  Nash- 
ville and  return  to  Louisville. 

Q.  150 — What  about  protecting  extra  trains  against  other  extras 
and  work  extras? 

A.  150 — It  should  be  done. 

Q.  151 — If  you  desired  to  run  an  extra  over  a  division  and 
give  them  right  over  all  trains,  what  form  of  order  would  you 
issue  ? 

A.  151 — Eng.  500,  Wilson,  will  run  extra  leaving  Cleveland  on 
Thursday,  February  17,  as  follows,  with  right  over  all  trains: 
Leave  Cleveland  eleven  thirty  11 :30  p.  m.,  Cincinnati  twelve 
twenty-five  12:25,  a.  m.,  Columbus  one  forty-seven  1:47  a.  m. 
Arrive  Buffalo  two  twenty  2:20  a.  m. 

Q.  152 — ^How  much  would  other  trains  receiving  this  order  be 
required  to  clear  this  train? 

A.  152 — Ten  minutes. 

Q.  153 — ^What  form  of  order  would  you  issue  to  a  train  that 
desired  work  between  two  points? 

A.  153 — ^Work  extra  300,  Wilson,  will  work  seven  7:00  a.  m. 
until  six  6:00  p.  m.  between  St.  Paul  and  Minneapolis. 
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Q.  154 — ^How  would  you  combine  a  numing  order  and  a  working 
order   to   a  train? 

A.  154— Work  extra  400,  White,  will  run  Duluth  to  St.  Paul 
and  work  ten  10:00  a.  m.  until  six  6:00  p.  m.  between  St.  Paul 
and  Minneapolis. 

C^.  155 — What  is  necessary  before  another  extra  can  be  author- 
ized to  run  through  the  limits  of  a  work  extra f 

A.  155 — They  must  have  a  meeting  point  with  the  work  extra. 

C^.  156 — ^What  form  of  order  would  yon  issue  to  enable  a 
work  extra  to  work  upon  the  regular  time  of  a  train  up  to  a 
certain  time? 

A.  156 — No.  twenty -two  22,  eng.  642,  Johnson,  wiU  wait  at 
Koine  until  five  5:00  p.  m.,  for  work  extra  526,  Eling. 

(^.  157 — ^When  such  order  is  issued  what  time  will  the  work 
extra  clear  the  main  track? 

A.  157 — 4:55  p.  m. 

Q.  158 — What  time  would  the  regular  train  be  permitted  to 
leave  if  the  work  extra  did  not  arrive? 

A.  158 — Five  p.  m. 

Q.  159 — What  form  of  order  would  you  issue  m.  case  you 
desired  to  hold  all  east  bound  trains  at  a  certain  point? 

A.  159 — Hold  all  east  bound  trains  at  Berlin. 

(^.  160 — Who  would  sign  such  an  order? 

A.  160 — The  operator. 

(.1.  161 — After  such  an  order  had  been  issued  and  it  was  your 
desire  to  let  a -certain  train  proceed,  what  would  be  necessary? 

A.  161 — I  would  send  an  order  to  the  operator  as  follows: 
*  *  No.  one  1  may  go. ' ' 

Q.  162 — ^What  form  of  order  would  you  use  in  annulling  a 
train? 

A.  162 — No.  seventy-five  75,  of  February  29  is  annnlled  Chi- 
cago to  St.  Paul. 

Q.  163 — Can  a  train  so  annulled  be  restored  under  its  original 
luimber? 

A.  163— No. 

Q.  164 — ^How  would  you  issue  an  order  to  annul  another  order? 

A.  164 — Order  No.  twenty-five  25  is  annulled. 

Q.  165 — In  case  the  order  that  you  wished  to  destroy  has  not 
been  delivered  to  the  train  to  whom  should  the  annullment  order 
Ih*  addressed? 

A.  165 — The  operator. 

Q  166 — ^How  would  you  issue  an  order  to  annul  a  eertain  -part 
of  another  order? 

A.  166 — That  part  of  Order  No.  ten  10,  reading  "No.  one  1 
enp.  67,  Palmer,  will  meet  No.  two  2,  eng.  58,  King,  at  Sparta,'' 
is  annulled. 

Q.  167 — From  whom  should  "X"  response  be  flrrt  neeiyed 
before  giving  O.  K.  to  an  annullment  order? 
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A.  167 — From  the  train  to  which  right  was  given  by  the  part 
annulled. 

Q.  168 — ^What  form  of  order  would  you  issue  to  change  a 
meeting  point? 

A.  168 — No.  one  1,  eng.  765,  King,  will  meet  No.  two  2, 
eng.  642,  Johnson,  at  Chicago  instead  of  Omaha. 

Q.  169^ — What  form  would  you  issue  changing  a  point  to  which 
one  train  has  right  over  another? 

A.  169 — Eng.  300,  Smith  has  right  over  No.  two  2,  eng.  500, 
Wilson,  to  St.  Louis  instead  of  Louisville. 

Q.  170 — ^What  order  would  you  issue  to  change  the  point  to 
which  signals  are  to  be  displayed? 

A.  nS—No,  one  1,  eng.  498,  Clark,  will  display  signals  for 
eng.  85,  Smith,  Denver  to  San  Francisco  instead  of  Oakland. 

Q.  171 — ^When  issuing  such  superseding  order  from  whom  should 
*'X'*  response  be  received  before  O.  K.  is  given  to  any  of  the 
trains  concerned? 

A.  171 — ^From  the  train  to  which  right  was  given  by  the  order 
superseded. 

Q.  172 — If,  after  working  in  limits  given  by  train  order,  a 
work  extra  is  obliged  to  go  out  of  those  limits  for  fuel,  water  or 
other  purposes,  and  is  given  an  order  to  run  to  such  point  and 
back  to  its  working  limit,  can  it  go  back  to  work  on  its  original 
work  order? 

A.  172— No. 

Q.  173 — If,  after  giving  one  train  right  over  another,  you 
make  a  positive  meeting  point  between  such  trains  which  will  take 
siding  at  meeting  point? 

A.  173 — The  train  first  named  in  the  right  of  track  order. 

Q.  174 — ^If  a  third  order  is  sent  directing  these  two  trains  to 
destroy  the  order  to  make  a  positive  meeting  point  what  effect  has 
the  original  right  of  track  order? 

A.  174 — Right  of  track  order  remains  valid. 

Q.  175 — What  is  your  understanding  of  the  following  order: 
''Eng.  99,  Jones,  will  run  extra  St.  Louis  to  Chicago  and  has 
right  over  No.  2  two,  eng.  135,  Smith.  Extra  99,  North,  Jones, 
will  wait  at  Alton  until  eleven  (11:00)  A.  M.  for  No.  2  two, 
eng.  135,  Smith''? 

A.  175 — Eng.  99  will  run  Extra  St.  Louis  to  Alton  without 
regard  for  No.  2;  would  wait  at  Alton  until  11:00  A.  M.  for 
No.  2,  and  in  case  they  failed  to  arrive  would  proceed  to  Chicago 
without  regard  for  No.  2.  No.  2  could  leave  Chicago  by  clearing 
the  time  of  Extra  99  by  10:55  A.  M. 

*  YARDMASTERS'  AND  SWITCHMEN'S  EXAMINATION. 

Q.  1 — ^What  is  the  rule  in  regard  to  the  use  of  liquor,  the  fre- 
quenting of  places  where  liquor  is  sold  and  the  use  of  tobacco? 
A.  1 — That  the  use  of  liquor  and  frequenting  of  places  where 
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it  is  sold  is  prohibited.  The  use  of  tobaeco  is  not  permitted 
around  passen^r  stations  or  on  passenger  trains. 

Q.  2— What  is  a  train! 

A.  2 — A  train  is  an  engine  or  more  than  one  engine  coupled, 
with  or  without  cars,  displaying  markers. 

Q.  3— What  is  a  yard! 

A.  3 — ^A  system  of  tracks  within  defined  limits,  provided  for 
the  making  up  of  trains,  storing  of  cars  and  other  purposes,  over 
which  movements  not  authorized  by  time-tables  or  by  train  order 
may  be  made. 

Q.  4 — ^A  yard  engine  f 

A.  4 — An  engine  assigned  to  yard  service  and  working  within 
yard  limits. 

Q.  5 — How  often  is  a  certificate  of  watch  inspection  required  f 

A.  5 — Every  three  months. 

Q.  6 — How  often  is  it  necessary  to  have  watch  compared  by 
watch  inspector? 

A.  6— Weekly. 

Q.  7 — How  often  is  it  necessary  for  you  to  compare  your  watch 
with  standard  clocks,  and  what  would  you  do  if  you  did  not  have 
access  to  standard  clocks  f 

A.  7 — ^Daily.  Before  beginning  work  I  would  get  the  time  from 
Train  Dispatcher. 

Q.  8 — What  is  your  duty  in  regard  to  obtaining  a  copy  of  each 
new  time-table? 

A.  8 — I  should  provide  myself  with  a  copy. 

Q.  9 — Are  you  required  to  provide  yourself  with  proper  signals 
and  keep  them  in  good  order? 

A.  9— Yes. 

Q.  10 — Where  should  those  giving  signals  station  themselves  t 

A.  10 — ^Where  they  can  be  easily  seen. 

Q.  11 — If  in  doubt  as  to  whom  signals  are  intended  for,  what 
would  you  do? 

A.  11 — I  would  not  move  until  satisfied  the  signal  was  for  me. 

Q.  12 — ^When  are  night  signals  displayed? 

A.  12 — From  sunset  to  sunrise,  except  in  heavy  weather  when 
they  should  be  displayed  to  suit  requirements. 

Visible  Signals, 

Q.  13 — ^What  does  a  red  signal  indicate?  Qreenf  Bine? 
Green  and  red?    Green  and  white? 

A.  13^^top.  Proceed.  Car  repairer's  signaL  Proceed  with 
caution.     Flag  stop. 

Q.  14 — What  does  a  green  and  red  flag  or  light  placed  along- 
side of  track  indicate? 

A.  14 — The  trains  must  run  slowly  and  under  foil  ecmtroL 

Q.  15 — ^What  is  the  meaning  of  a  fusee  found  bomiiig  <m  or 
near  the  track? 

A.  15 — ^A  train  overtaking  such  should  wait  until  it  is  tmned 


OPERATING  TRAINS  471 

out  and  then  proceed  cautiously  until  it  is  known  that  the  track 
is  clear. 

Q.  16 — What  are  the  hand  and  lamp  signals  for  the  following: 
Stop!  Proceed!  Back?  Train  is  parted?  Apply  air  brakes? 
Release  air  brakes? 

A.  16 — Swung  across  track.  Raised  and  lowered  vertically. 
Swung  in  a  short  circle.  Swung  in  a  circle  at  arm's  length. 
Swung  horizontally  at  arm's  length  above  the  head.  Held  at 
arm's  length  above  the  head. 

Q.  17 — What  is  the  meaning  of  any  object  waved  violently  by 
anyone  on  or  near  the  track? 

A.  17 — ^It  is  a  signal  to  stop. 

Audible  Signals, 

Q.  18 — ^What  are  the  steam  whistle  signals  for  the  following: 
Apply  brakes?  Release  brakes?  Flagman  go  back?  Flagman 
return  from  West  or  North?  Flagman  return  from  East  or  South? 
Train  parted?  Answer  to  any  signal?  Back?  Call  for  signal? 
When  train  is  displaying  signals?  When  approaching  crossings? 
When  approaching  stations? 

A.  IS—One  short.  Two  long.  One  long  and  three  short.  Four 
long.  Five  long.  Three  long.  Two  short.  Three  short.  One 
long  and  two  short.     Two  long  and  two  short.     One  long. 

Q.  19 — ^What  does  a  succession  of  short  blasts  of  the  whistle 
mean? 

A.  19 — It  is  an  alarm  signal  for  persons  or  stock  on  track. 

Train  Signals, 

Q.  20 — What  lights  must  be  displayed  by  yard  engines  at  night? 

A.  20 — ^A  headlight  to  the  front  and  rear. 

Q.  21 — What  is  the  meaning  of  two  green  flags  carried  on  the 
front  of  an  engine? 

A.  21 — ^That  a  section  is  following. 

Q.  22 — When  cars  are  pushed  by  an  engine,  except  when  shifting 
or  making  up  trains  in  yards^  what  signal  should  be  displayed  on 
the  front  of  leading  car  at  night? 

A.  22— A  white  light. 

Q.  23 — What  does  a  blue  flag  or  lijht  indicate? 

A.  23 — That  car  repairers  are  at  work  on  cars  on  that  track. 

Q.  24 — ^What  about  coupling  on  to  a  car  thus  protected? 

A.  24 — It  must  not  be  done  without  notifying  workmen. 

Q.  25 — ^What  about  placing  cars  in  front  of  a  blue  signal? 

A.  25 — ^It  must  not  be  done  without  notifying  workmen. 

Q.  26 — ^What  is  the  meaning  of  a  signal  improperly  displayed 
or  the  absence  of  a  signal  where  one  is  usually  shown?  * 

A.  26 — It  is  a  danger  signal. 

Q.  27 — To  which  side  should  train  keep  when  running  on  double 
track? 

A.  27 — To  the  right  (or  as  the  case  may  be). 
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Q.  28 — What  about  occupying  the  main  track  against  regular 
trains  between  yard  limit  boards? 

A.  28 — We  should  be  protected  by  flagman. 

Q.  29 — What  is  the  rule  relative  to  speed  over  interlocking 
plants? 

A.  29 — Fifteen  miles  per  hour. 

Q.  30 — When  necessary  to  protect  yourself  by  flag  what  signals 
should  flagman  take? 

A.  30 — Two  torpedoes  and  a  red  flag  by  day  and  a  red  and 
wliito  lantern  and  two  fusees  by  night. 

Q.  31 — What  is  his  first  duty  after  leaving  rear  of  train? 

A.  31 — Place  fusee  five  hundred  feet  from  rear  of  train. 

Q.  32 — At  what  rate  should  he  go  and  how  far? 

A.  32 — As  fast  as  he  can,  three- fourths  mile. 

Q.  33 — How  far  should  he  have  an  unobstructed  view  of  ap- 
proaching train? 

A.  33 — One- fourth  mile. 

Q.  34 — When  the  required  distance  is  reached  how  will  torpe- 
does be  placed? 

A.  34— He  must  place  one  torpedo  on  engineman's  side. 

Q.  35 — How  long  will  he  remain  there? 

A.  3o — Until  recalled  or  following  train  arrives  and  stops. 

Q.  36 — When  flagman  is  recalled  what  precautions  are  nec- 
essary? 

A.  36 — He  would  place  another  torpedo  200  feet  nearer  his 
train  than  the  first  and  return  as  fast  as  possible  to  his  train.  If 
train  is  not  standing  where  track  is  straight  one-fourth  mile  to  the 
rear  it  should  be  moved  ahead  slowly  until  a  clear  view  can  be  had 
for  that  distance. 

Q.  37 — When  cars  are  pushed  by  an  engine,  except  when  shifting 
or  making  up  train,  what  post  should  flagman  take? 

A.  37 — On  the  front  of  the  leading  car. 

Q.  38 — What  is  necessary  when  switching  over  highway,  street 
or  railway  crossings? 

A.  38 — A  man  should  be  stationed  at  crossing  as  flagman. 

(J.  39 — What  is  the  rule  in  regard  to  moving  cars  over  highway 
crossings  and  in  front  of  oassenger  stations  detached  from  en- 
gines? 

A.  39 — It  is  not  allowed. 

C^.  40 — \\Tiat  is  necessary  when  switching  cars  containing  pas- 
sengers? 

A.  40 — They  should,  be  coupled  to  engine  and  air  cut  in. 

Q.  41 — Who  is  responsible  for  the  proper  position  of  switches 
after  using  them? 

A.  41 — The  yard  foreman. 

Q.  42 — What  is  required  when  it  is  necessary  to  use  a  switch 
connected  with  distant  signal  and  distant  signal  cannot  be  seen 
from  switch? 

A.  42 — The  signal  should  be  placed  at  danger  and  we  shonld 
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then  wait  until  satisfied  that  no  train  is  approaching  between 
distant  signal  and  switch. 

Q.  43 — At  meeting  or  passing  points  where  will  employe  attend- 
ing switch  station  himself  after  switch  has  been  locked  for  main 
track? 

A.  43 — Not  less  than  thirty  feet  from  switch. 

Q.  44 — What  is  necessary  in  case  of  doubt  or  uncertainty? 

A.  44 — ^We  must  not  take  any  chances. 

Q.  45 — ^What  position  or  light  does  a  home  signal  show  at  inter- 
locking plants  when  at  *'stop"  and  ** proceed''? 

A.  45-— When  at  stop  it  will  show  a  horizontal  arm  at  the  right 
of  the  mast,  and  at  night  a  red  light.  When  clear  it  will  show  a 
diagonal  or  vertical  arm  by  day  and  a  green  or  white  light  by 
night. 

Q.  46 — How  does  the  distant  signal  show? 

A.  46 — It  shows  diagonal  or  vertical  arm  or  a  green  or  a  white 
light  when  clear,  and  a  horizontal  arm  and  a  green,  or  a  yellow, 
or  a  red  and  green  light  when  at  caution. 

Q.  47 — What  movement  does  a  dwarf  signal  indicate? 

A.  47 — A  diverging  movement  from  the  main  track. 

Q.  48— What  persons  are  allowed  to  ride  on  cars  or  assist  in 
switching? 

A.  48 — None  but  trainmen  or  switchmen. 

Q.  49 — What  is  the  rule  about  riding  on  locomotive  pilots? 

A.  49 — It  is  prohibited. 

Q.  50 — How  should  switches  at  track  scales  be  left  when  scales 
are  not  in  use? 

A.  50 — Switches  should  be  set  for  the  dead  rail. 

Q.  51 — How  should  turn-table  be  left  after  using? 

A.  51 — Locked. 

Q.  52 — Where  should  empty  flat  cars  and  oil  tanks  be  placed  in 
train  ? 

A.  52 — In  the  rear  of  train. 

Q.  53 — If  more  than  one  locomotive  is  to  be  towed  in  one  train 
what  is  necessary? 

A.  53 — To  place  at  least  three  box  or  stock  cars  between  them. 

Q.  54 — ^What  about  moving  cars  J;hat  persons  are  loading  or 
unloading? 

A.  54— -It  must  not  be  done  until  parties  are  notified. 

Q.  55 — ^What  is  the  rule  about  obstructing  street  or  road  cross- 


A.  55— It  must  not  be  done. 

Q.  56 — Where  should  cars  containing  live  stock  be  switched  in 
train  ? 

A.  56 — Next  to  caboose. 

Q.  57 — When  freight  cars  are  hauled  in  passenger  trains  where 
should  they  be  placed? 

A.  57 — Next  to  engine. 

Q.  58 — What  is  necessary  when  any  person  is  injured? 
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A.  58— They  should  be  given  all  eare  possible  and  company's 
surgeon  called. 

Q.  59 — If  company  surgeon  cannot  be  had  what  ahcnild  be  donef 

A.  59 — Call  the  nearest  competent  snrgeon. 

Q.  60 — ^When  persons  trespassing  on  company's  property  are 
injured  what  should  be  done  with  them,  and  should  any  expense 
be  incurred  by  the  company? 

A.  60 — They  should  be  sent  to  their  homes  or  left  in  charge  of 
authorities  and  no  expense  should  be  incorred  1^  the  company. 

Q.  61 — Should  yon  witness  any  accident  on  the  company  *8 
property  or  should  anyone  inform  you  of  saeh  what  is  your  dutyf 

A.  61 — To  make  report  of  same. 

Q.  62 — ^When  persons  are  injured  while  coupling  or  uncoupling 
cars  or  in  any  way  in  which  the  accident  may  have  been  caused 
by  defective  appliances  or  machinery,  what  is  necessary  f 

A.  62 — ^The  cars  should  be  examined  by  those  in  charge,  or  a  car 
inspector,  and  report  made  of  such  inspection. 

Q.  63 — When  it  is  necessary  to  detach  defective  parts  from  cars 
what  should  be  donef 

A.  63 — ^They  must  be  placed  inside  the  ear  from  which  they 
were  detached. 

Air  Brakes. 

Q.  64 — When  detaching  locomotive  or  ears  upon  which  air  is  in 
use  what  is  necessary? 

A.  64 — To  close  the  cocks  in  the  train  pipe  at  the  point  of  sepa- 
ration and  then  part  the  couplings  by  himd. 

Q.  65 — ^If  the  couplings  are  found  frozen  or  covered  with  iee 
what  is  necessary? 

A.  65 — ^Ice  should  be  removed  and  couplings  thawed  out. 

Q.  66 — ^If  brakes  stick  or  wheels  slide  what  should  be  donef 

A.  66 — The  engineman  should  be  notified. 

Q.  67 — If  engineman  cannot  release  brakes  how  can  release  be 
effected  f 

A.  67 — The  bleed  cocks  in  the  auxiliaries  should  be  opened. 

Q.  68 — ^When  air  brakes  are  not  in  use  how  should  hose  be 
left? 

A.  68 — Either  coupled  up  or  hanging  down. 

Q.  69 — When  making  up  train  where  should  air  brake  ears  be 
switched? 

A.  69 — In  the  head  end  of  train. 

Q.  70 — ^When  tail  hose  is  used  from  what  part  of  train  shonld 
brakes  be  tested? 

A.  70— From  the  rear  end. 

Q.  71 — ^What  eare  should  be  exercised  in  applying  air  with  tail 
hose? 

A.  71 — ^They  must  be  used  carefully  to  prevent  emeirgency  appli- 
cation. 

Q.  72 — What  is  necessary  before  moving  cars  from  side  tnek? 
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A.  72 — To  see  that  hand  brakes  are  released  and  wheels  are  not 
sliding. 

Q.  73 — When  setting  out  air  brak^  cars  what  is  necessary  before 
setting  hand  brakes? 

A.  73 — To  bleed  the  auxiliary. 

Q.  74 — If  auxiliary  is  not  bled  what  would  be  the  result! 

A.  74 — It  would  be  liable  to  break  the  brake  chains  or  release 
the  brakes. 

AGEI^TS'  AND   OPERATORS'  EXAMINATION. 

Q.  1 — What  is  the  rule  in  regard  to  the  use  of  liquor,  the  fre- 
quenting of  places  where  liquor  is  sold,  and  the  use  of  tobacco  f 

A.  1 — ^The  use  of  liquor,  and  the  frequenting  of  places  where 
sold;  is  prohibited,  and  the  use  of  tobacco  in  the  vicinity  of  passen- 
ger stations  or  on  passenger  cars  is  not  allowed. 

Q.  2 — ^What  is  your  understanding  in  regard  to  your  wearing 
uniform  while  on  duty? 

A.  2 — Th«  prescribed  uniform  should  be  worn  while  on  duty. 

Q.  3 — Is  a  loUe  engine  considered  a  train? 

A.  3— Yes. 

Q.  4 — When  are  night  signals  displayed? 

A.  4 — From  sunset  to  sunrise,  except  in  heavy  weather  when 
they  will  be  displayed  to  suit  requirements. 

Q.  5 — ^What  signal  is  used  to  stop  a  train  at  flag  station  for 
passengers? 

A.  5-A  green  and  white  signal. 

Q.  6 — If  signals  displayed  for  a  following  train  are  taken  in  at 
your  station  before  following  train  arrives,  what  is  the  duty  of  the 
operator? 

A.  6 — To  display  signals  against  opposing  trains  until  following 
section  arrives. 

Q.  7 — What  are  you  to  furnish  conductors  and  enginemen  at 
your  station  when  no  orders  have  been  received  for  them? 

A.  7 — A  clearance. 

Q.  8 — If  orders  have  been  received,  but  for  another  train,  what 
would  be  required? 

A.  8 — A  release. 

Q.  9 — ^After  receiving  an  order  for  a  train  are  you  allowed  to 
clear  your  signal  for  another  train  and  then  reset  it  at  danger? 

A.  9— No. 

Q.  10 — What  about  erasures,  alterations,  interlineations,  or  fig- 
ures surrounded  by  brackets,  circles,  or  anything  of  that  nature  in 
train  orders? 

A.  10 — They  are  not  allowed. 

Q.  11 — To  whom  are  train  orders  addressed? 

A.  11 — To  those  who  are  to  execute  them. 

Q.  12 — ^What  persons  should  receive  a  copy? 

A.  12 — Enginemen,  conductors  and  those  acting  as  pilots. 
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Q.  13— What  does  the  signal  "31"  meant 

A.  13 — To  clear  the  line  for  train  orders. 

Q.  14 — In  case  you  cannot  make  the  required  number  of  copies 
of  an  order  at  one  writing  what  is  necessary  after  wmfciwg  addi- 
tional copies? 

A.  14 — To  repeat  the  rewritten  copy  to  the  train  dispatcher. 

Q.  15 — What  is  your  understanding  of  the  '^X"  signal  followed 
by  your  personal  signature? 

A.  15 — It  is  a  pledge  to  hold  the  train  to  whom  the  order  is 
addressed  and  deliver  order  to  same. 

Q.  16 — What  is  required  of  you  when  other  operators  are  repeat- 
ing an  order  ivhich  has  also  been  sent  to  youf 

A.  16 — To  see  that  the  order  is  repeated  correctly. 

Q.  17 — What  is  required  of  a  conductor  upon  his  arrival  at  a 
station  at  which  orders  have  been  received  for  himf 

A.  17 — To  read  the  order  and  sign  if  understood. 

Q.  18 — Explain  your  understanding  of  an  intermediate  order 
and  how  you  would  execute  same? 

A.  18 — It  is  an  order  sent  to  an  operator  at  actual  meeting 
point,  and  operator  should  sign  same,  and  upon  arrival  of  either 
train  mentioned  in  the  order  he  should  deliver  the  order  to  that 
train. 

Q.  19 — How  would  you  proceed  to  **X"  an  order f 

A.  19 — I  would  first  give  the  order  number,  then  the  address; 
then  the  "X"  response  followed  by  my  personal  signatare  and 
office  call. 

Q.  20 — Can  an  order  be  delivered  to  train  after  ''X"  response 
is  given  and  before  an  O.  K.  is  given  by  the  train  dispatcher  f    • 

A.  20— No. 

C^.  21 — If  the  line  fails  before  you  have  sent  **X"  response  to 
an  order  how  should  the  order  be  treated! 

A.  21 — As  if  it  had  not  been  sent. 

Q.  22 — Who  would  retain  a  copy  of  all  orders  besides  those  to 
whom  they  are  addressed? 

A.  22 — ^The  operator. 

Q.  23 — Suppose  you  receive  an  order  for  a  train  at  some  point 
other  than  your  station,  in  care  of  some  other  train,  to  whom 
would  you  deliver  said  order  and  how  many  copies  wonld  yon 
furnish? 

A.  23 — I  would  deliver  it  to  the  conductor  in  whose  eare  it  was 
sent  and  would  furnish  him  copy  for  himself  and  enginemen  and  ' 
conductor  of  train  to  which  it  is  to  be  delivered. 

Q.  24 — Suppose  you  receive  an  order  at  your  station  addressed 
to  ''C.  &  E.  No.  one  (1),''  and  when  No.  1  arrives  at  your  star 
tion  you  discover  that  they  are  displaying  signals  for  a  following 
train,  what  is  your  duty? 

A.  24 — To  see  that  each  section  of  the  train  has  a  copy  of  the 
order. 
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Q.  25 — Have  you  the  right  to  **X"  an  order  for  a  train  after 
the  engine  has  passed  your  train  order  signal  f 

A.  25^NOy  not  untU  the  conductor  understands  I  have  orders 
for  him. 

Q.  26 — If  after  having  delivered  an  order  for  a  train  subsequent 
order  is  received  for  the  same  train,  and  the  train  is  still  at  your 
station,  do  you  consider  the  train  order  signal  sufficient  to  hold 
the  train! 

A.  2&~No. 

Q.  27 — ^Describe  the  position  of  the  "Nun''  and  ** Semaphore" 
signals  when  at  stop  and  when  at  proceed? 

A.  27 — ^The  NUN  signal  will  show  a  red  board  or  light  when  at 
danger,  and  no  board  or  a  green  light  when  clear.  A  semaphore 
signal  will  display  a  horizontal  arm  at  the  right  of  the  mast,  or 
red  light  when  at  danger,  or  a  diagonal  or  vertical  arm  at  the 
right  of  the  mast,  or  a  green  or  white  light  when  clear. 

Q.  28 — What  is  necessary  before  you  send  the  **X"  response 
to  a  train  order! 

A.  28— To  display  my  train  order  signal. 

Q.  29-— What  signal  should  you  have  on  hand  at  all  times  in  ad- 
dition to  the  train  order  signals? 

A.  29 — A  red  hand  signal. 

Q.  30 — What  is  necessary  to  annul  an  order? 

A.  30 — An  order  directing  to  do  so. 

Q.  31 — ^What  is  your  understanding  of  the  following  order, 
*  *  Hold  all  east  bound  trains  at  Chicago  V 

A.  31 — The  operator  will  be  required  to  hold  all  east  bound 
trains  as  directed  in  the  order. 

Q.  32 — How  long  would  you  hold  east  bound  trains  and  who 
would  be  required  to  sign  the  order? 

A.  32 — Until  the  order  is  annulled  and  the  operator  will  be  re- 
quired to  sign  the  order. 

Q.  33 — ^Do  you  understand  that  it  is  extremely  dangerous  to  re- 
port a  train  as  having  not  passed  until  you  are  absolutely  sure  of 
that  fact? 

A.  33— Yes. 

Q.  34 — ^Who  is  held  responsible  for  the  proper  working  of  train 
order  signal? 

A.  34 — The  operator. 

Q.  35 — When  train  order  signal  is  out  of  order  what  should  be  . 
done? 

A.  35 — The  train  dispatcher  should  be  notified. 

Q.  36 — ^Who  is  held  responsible  for  position  of  switches  at  a 
station  and  who  must  know  before  leaving  station  at  night  that 
switches  are  locked  on  main  track  and  cars  on  side  track  are 
properly  secured? 

A.  36 — The  agent. 

Q.  37 — ^When  perishable  property  is  received  at  your  station 
and  you  have  no  disposition  for  same  what  is  your  duty? 
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Q.  63 — ^When  an  accident  at  your  station  lesolts  in  the  death 
of  any  person  what  is, your  dutyf 

A.  63 — ^To  notify  the  Superintendent  and  family  or  friends  of 
the  deceased. 

Block  SigndU. — Ten  Minute  Blocl. 

Q.  64 — ^When  do  you  consider  that  a  train  has  passed  your  sta- 
tion f 

A.  64 — ^When  the  rear  car  displaying  markers  has  passed  the 
signal. 

Q.  65 — ^How  long  after  a  train  has  passed  will  you  hold  yoar 
signal  at  danger? 

A.  65 — Ten  minutes. 

Q.  66 — ^Are  there  any  exceptions  to  this  rule;  if  so,  what  sre 
theyt 

A.  66 — Only  when  the  train  dispatcher  issues  a  caution  card  for 
a  train  to  enter  a  block  before  ten  minutes  have  elapsed. 

Controlled  Manual  Block  System. 

Q.  67 — ^How  should  signalman  record  trains? 

A.  67— Signalmen  will  enter  aU  trains  reported  into  block  from 
either  direction,  on  block  register,  commencing  12:01  a.  m.  daily. 
The  last  train  entering  or  leaving  the  block  must  be  the  last  re- 
ported. 

Q.  68 — If  a  train  has  passed  any  station  should  it  be  re-entered 
upon  the  block  register  sheet? 

A.  68 — ^Yes. 

Q.  69 — What  should  be  the  last  train  recorded? 

A.  69 — ^The  last  train  entering  or  leaving  the  block. 

Q.  70 — ^What  is  the  signal  to  the  block  in  advance  to  "Block 
all  South  or  East  bound  trains?" 

A.  70— B  2. 

Q.  71 — ^What  is  the  signal  to  block  in  advance  to  "Block  all 
North  or  West  bound  trains?" 

A.  71— B  9. 

Q.  72 — ^What  is  the  answer  to  these  signals  when  block  is  clear 
and  when  not  clear? 

A.  72— When  the  block  is  clear  the  answer  is  "I  13  B  2  for 

"  or  "I  13  B  9  for ."    When  the  Wock  is  not  clear 

the  answer  should  be  "Block  not  Clear." 

Q.  73 — ^What  is  necessary  before  you  can  allow  a  train  to  enter 
a  block? 

A.  73 — ^To  execute  all  orders  then  ascertain  if  block  in  advance 
is  clear. 

Q.  74 — When  there  are  no  orders  and  the  block  ahead  is  clear 
for  an  approaching  train  is  it  necessary  that  you  stop  the  ap- 
proaching train? 

A.  74— No. 


'*  a  caution 
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A.  87 — Notation  should  be  made  on  caution  card  directing  con- 
ductor and  enginemen  to  stop  at  next  station  and  ascertain  the 
trouble. 

Q.  88 — Should  part  of  a  train  run  back  in  the  wrong  direction 
what  is  the  duty  of  signalman? 

A.  88 — He  should  notify  the  signalman  toward  whom  the  de- 
tached part  is  running. 

Q.  89-^What  should  the  signalman  do  who  reeeives  such  notice  f 

A.  89 — He  should  stop  any  train  on  the  same  track  running  in 
the  opposite  direction,  and  do  everything  possible  to  prevent  a 
collision. 

Q.  90 — When  informed  of  any  obstructions  in  a  block  what  is 
required  of  signalman f 

A.  90 — ^He  should  place  signal  at  danger  and  notify  the  signal- 
man at  the  other  end  of  the  block,  who  will  also  display  stop 
signal. 

Q.  91 — ^When  can  the  signal  be  replaced  to  clear  f 

A.  91 — ^When  the  obstruction  is  removed. 

Q.  92 — If  necessary  to  stop  a  train  after  having  given  them  a 
clear  signal  or  caution  card  how  should  this  be  done? 

A.  92 — By  hand  signal. 

Q.  93 — When  opening  a  block  station  what  is  required  of  sig- 
nalmen ? 

A.  93 — Signalman  must  give  notice  to  the  next  block  station, 
in  each  direction,  and  record  the  trains  that  are  in  the  extended 
block.  He  must  then  display  the  normal  signal  indication  and 
notify  the  block  station,  in  each  direction,  that  the  station  is 
opened. 

Q.  94 — What  notice  should  he  give  block  stations  in  each  direc- 
tion? 

A.  94 — He  should  notify  them  that  the  signal  office  is  open. 

Q.  95 — When  trains  which  were  in  the  extended  block  when  the 
station  was  opened  and  had  passed  your  station  before  it  was 
opened,  clear  the  block  in  advance  what  is  required  of  youf 

A.  95 — ^I  must  report  the  record  to  the  block  station  in  the 
rear. 

Q.  96 — When  can  a  block  station  be  closed? 

A.  96 — Upon  authority  from  the  train  dispatcher.  It  should 
not  be  done  when  trains  are  approaching  which  are  to  meet  or  pass 
at  that  station. 

Q.  97 — In  closing  a  block  station  what  informatum  should  he 
give  each  block  station,  in  either  direction,  and  what  entiy  ahoold 
he  make  in  his  block  register? 

A.  97 — ^He  must  first  obtain  report  for  train  whieh  he  had  ad- 
mitted to  the  block  in  either  direction ;  then  he  should  ]give  notice 
to  the  next  block  station,  in  either  direction,  and  transfer  the 
records  of  the  train  in  the  extended  block;  he  should  then  enter 
on  his  block  record  the  time  O.  K.  if  transfer  is  reeei'ved;  he 
should  then  clear  the  block  and  extinguish  lights. 
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Q.  98 — How  should  the  wire  be  arranged  when  closing  a  block 
station  f 

A.  98 — It  should  be  arranged  so  it  would  work  through  the 
station  closed. 

Q.  99 — What  danger  signals  should  the  signalman  have  on  hand 
in  addition  to  the  block  signal? 

A.  99 — Torpedoes,  fusees,  green  and  red  flags,  and  green,  white 
and  red  lanterns. 

Q.  100 — When  one  signalman  relieves  another  what  is  required? 

A.  100 — He  should  take  receipt  of  transfer  of  block  register 
sheet  from  signalman  relieving  him. 

Q.  101 — Who  must  know  that  block  signals  show  the  proper 
indication  ? 

A.  101 — The  signalman. 

BRAKEMEN    AND    BAGGAGEMEN'S    EXAMINATION. 

Q.  1 — What  is  the  rul%  in  regard  to  the  use  of  liquor,  the  fre- 
quenting of  places  where  liquor  is  sold  and  the  use  of  tobacco? 

A.  1 — The  use  of  liquor  or  the  -frequenting  of  places  where  sold 
is  prohibited.  The  use  of  tobacco  around  passenger  stations  and 
on  passenger  cars  is  not  allowed. 

Q.  2 — Where  should  those  giving  signals  station  themselves? 

A.  2 — Where  they  can  be  plainly  seen. 

Q.  3 — What  is  necessary  in  case  any  signal  seen  by  you  may  be 
intended  for  another  train? 

A.  3 — Should  not  move  until  satisfied  that  signal  is  for  us. 

Q.  4 — ^When  are  night  signals  displayed? 

A.  4 — From  sunset  to  sunrise,  except  in  hesLvy  weather,  when 
they  should  be  displayed  to  suit  requirements. 

Visible  Signals, 

Q.  5 — What  does  red  signal  signify?  Green?  Blue?  Green 
and  red?     Green  and  white? 

A.  5— -Stop,  Proceed.  Car  Repairer's  signal.  Caution.  Flag 
stop. 

Q.  6 — ^What  does  a  combination  of  green  and  red  flag  or  light 
set  alongside  of  main  track  indicate? 

A.  6 — Proceed  with  caution. 

Q.  7 — When  a  fusee  is  found  burning  on  or  near  the  track  what 
does  it  indicate? 

A.  7 — The  train  should  stop  and  not  proceed  until  it  has  burned 
out,  and  then  cautiously,  expecting  to  find  the  track  blocked. 

Q.  8 — What  is  the  hand  or  lamp  signal  to  stop?  Proceed? 
Back?     Train  parted?     Apply  air  brakes?    Release  air  brakes? 

A.  8 — Swung  across  the  track.  Raised  and  lowered  vertically. 
Swung  in  a  short  circle.  Swung  in  a  circle  at  arm's  length. 
Swung  horizontally  at  arm's  length  above  the  head.  Held  at 
arm 's  length  above  the  head. 
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f^.  !♦ — What   is  the  nieaiiiiig  of  any  object  waved  violently  by 

mivniij'  Jill  or  near  the  track? 
A.  i» — It  is  tlie  signal  to  stop. 

Aiui'i},]t    Siifiiah. 

(^.  I'l  — Wliat  (loos  one  short  blast  of  the  steam  whistle  indicate? 
Two  lnii^?  One  lonj;  and  three  short f  Four  long?  Five  long? 
Thr»'«»  loii^?  Two  short?  Three  short*  Four  short?  One  long 
jiThl  two  !<h(»rt  ?     Two  long  and  two  short  7     One  long? 

A.  1<» — Stop.  Release  l»rakes  Send  out  flagman.  Flagman 
it'tiirii  from  west  »»r  north.  Flagman  return  from  east  or  south. 
Tr:iin  pnrtrMl.  Answer  to  any  signal  not  otherwise  provided  for. 
H;iik.  ^'all  for  signals.  To  call  attention  to  signals  carried. 
Public  highway  crossing  whistle.     Station,  railway  crossing,  etc. 

<^.  11 — What  does  a  succession  of  short  blasts  of  the  whistle 
mean  ? 

A.   n — Tt  is  an  alarm  signal  for  persops  or  stock  on  track. 

<^.   iL' — AMiat  does  the  explosion  of  one  torpedo  indicatef 

A.   IJ — It  means  to  stop. 

<^.  l.'.--Wh:it  is  the  meaning  of  two  torpedoes  not  more  than 
twt»  hundred  feet  apart? 

A.  1.1 — It  means  to  proceed  cautiously  until  it  is  known  that 
tnick  is  clear. 

<^.  14 — What  are  the  air  whistle  signals  for  the  following: 
Wlicii  lir:ikes  sti«'k  or  wheels  slide?  When  train  is  running  to  stop 
at  oiicf  .*  Wlien  train  is  running  to  stop  at  next  station?  "When 
tni  11  is  standing  to  apply  or  release  air  brakes?  When  train  is 
ruiiri'Ti;:  to  reduce  speed?  #When  train  is  standing  to  call  in  fiag- 
niiii.  ?     Wlien  train  is  running  to  increase  speed? 

A.  M — (.)ne  whistle.     Two.     Three.     Four.     Four.     Five.     Five. 

Trail'    Sifiiial<i. 

<^.  l.~) — What  signals  are  required  on  the  rear  of  every  train  as 
ni.irkers  by  day  and  by  night? 

A.  1.^ — T^y  day  a  green  flag  at  each  side;  at  night  a  green  light 
tn  the  front  and  a  red  light  to  the  rear  on  each  side. 

<^.   li» — How  are  these  signals  displayed  by  night  when  running? 

A.  1«) — A  red  light  should  l>e  displayed  to  the  rear  on  each  side. 

(^.  17 — IIow  displayed  when  you  get  into  clear  on  a  siding  to 
jiH-e*  or  be  passed  by  a  train? 

A.  17 — A  green  light  should  be  displayed  to  the  rear. 

(^.  1< — When  should  markers  be  removed  when  on  the  arrival 
nf  a  train  at  a  terminal? 

A.   IS — When  train  gets  into  a  clear  and  switches  are  closed. 

C^.  10 — How  are  letters  and  figures  placed  in  a  caboose  cupola 
on  regridar  trains,  its  section  and  extra  trains?  i 

A.  10 — An  extra  will  show  the  letters  EXTRA.  A  regular  train 
will  <how  its  numbers  in  the  upper  sash.  If  a  section  to  a  train 
it  will  ijhow  train  number  in  upper  section  and  number  of  sections 
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in  lower  sash.  The  last  section  will  show  the  letters  **L.  S. ''  in 
the  lower  sash. 

Q.  20 — ^What  is  the  meaning  of  two  green  flags  by  day  and.  in 
addition  two  green  lights  by  night  displayed  on  the  front  of  an 
engine? 

A.  20 — That  a  section  is  following. 

Q.  21 — What  is  the  meaning  of  two  white  lights  displayed  on 
the  front  of  an  engine? 

A.  21 — It  means  that  the. train  carrying  them  is  an  extra. 

Q.  22 — When  cars  are  pushed  by  an  engine  what  should  be  dis- 
played on  the  front  of  the  leading  car  by  night? 

A.  22— A  white  light. 

Q.  23 — How  must  each  car  in  a  passenger  train  be  connected 
with  engine  by  signal  appliance? 

A.  ,23— Each  car  should  be  so  connected. 

Q.  24 — What  does  a  blue  flag  or  a  blue  light  indicate? 

A.  24 — It  means  that  car  repairers  are  at  work  under  or  about 
the  cars  on  that  track. 

Q.  25 — What  is  your  duty  when  a  blue  signal  is  displayed? 

A.  25 — We  must  not  move  the  cars  without  first  notifying  the 
workmen. 

Q.  26 — How  about  placing  cars  in  front  of  a  blue  signal? 

A.  26 — It  must  not  be  done  without  first  notifying  workmen. 

Q.  27 — ^What  is  the  meaning  of  a  signal  improperly  displayed 
or  the  absence  of  a  signal  where  one  should  be  shown? 

A.  27 — It  is  a  danger  signal. 

Q.  28 — For  what  purpose  is  the  combination  of  green  and  white 
signal  used? 

A.  28 — To  flag  trains  for  passengers. 

Q.  29 — What  is  necessary  before  a  train  can  be  started  from  a 
station? 

A.  29 — A  signal  from  the  conductor. 

Q.  30 — ^What  speed  are  passenger  and  freight  trains  limited  to 
when  passing  over  interlocking  switches? 

A.  30 — Passenger  trains  25  miles  per  hour;  freight  trains  15. 

Q.  31 — When  a  train  stops  between  stations  or  is  delayed  under 
circumstances  by  which  it  may  be  overtaken  by  other  trains  what 
is  your  first  duty? 

A.  31 — To  protect  the  train  by  flag. 

Q.  32 — Is  it  necessary  to  wait  for  instructions  from  a  conductor 
before  protecting  your  train? 

A.  32— No. 

Q.  33 — ^What  signals  must  a  flagman  take? 

A.  33 — Two  torpedoes,  a  red  flag  by  day  and  a  red  and  white 
lantern  and  two  fusees  by  night. 

Q.  34 — ^At  night  what  is  his  first  duty  after  leaving  rear  of 
train? 

A.  34 — To  place  a  fusee  500  feet  from  the  train. 

Q.  35 — ^At  what  rate  should  he  go  and  how  far? 
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A.  35— Ab  fast  as  he  can,  three-quarters  mile. 

Q.  36 — How  far  should  he  have  an  unobstructed  view  of  an  ap- 
proaching train  f 

A.  36 — One-fourth  mile. 

Q.  37 — When  the  required  distance  is  reached  how  will  tor- 
pedoes be  placed? 

A.  37 — ^He  should  place  one  torpedo  on  engineman's  side. 

Q.  38 — ^How  long  will  he  remain  there? 

A.  38--Until  recalled. 

Q.  39 — When  flagman  is  recalled  what  precaution  is  necessary f 

A.  39 — He  must  place  another  torpedo  200  feet  nearer  his  train 
than  the  first  and  then  return  as  fast  as  possible  to  his  train. 

Q.  40 — Should  the  speed  of  a  train  be  so  reduced  that  it  would 
check  the  speed  of  a  following  train  before  flanpnan  can  get  baek 
the  required  distance,  what  is  necessary? 

A.  40 — ^A  lighted  fusee  should  be  tlurown  off  on  track. 

Q.  41 — ^What  is  necessary  before  train  can  be  backed  on  the 
main  track? 

A.  41 — ^A  flagman  must  be  sent  back  in  advance  of  the  rear  end 
of  the  train,  and  kept  far  enough  in  advance  to  insure  absolute 
safety  against  a  collision  with  any  train  that  may  be  approaching. 

Q.  42— -When  a  flagman  goes  back  to  protect  the  rear  of  a  train 
who  takes  his  place? 

A.  42 — ^The  head  brakeman  or  baggageman. 

Q.  43 — ^If  a  train  breaks  in  two  while  in  motion  what  is  the  duty 
of  all  concerned? 

A.  43 — To  give  signals  and  use  other  precautions  to  protect  the 
detached  parts. 

Q.  44 — ^What  action  should  be  taken  relative  to  the  front  por- 
tion of  the  train? 

A.  44 — It  should  be  kept  in  motion  until  it  is  ascertained  that 
the  rear  portion  has  stopped. 

Q.  45— After  it  has  been  ascertained  that  the  rear  portion  has 
been  stopped  what  is  required  and  what  precaution  must  be  taken? 

A.  45--Care  should  be  taken  in  backing  the  head  end  to  prevent 
collision  of  the  detached  parts. 

Q.  46 — When  practicable  what  should  be  done  with  the  front 
portion  ? 

A.  46 — It  should  be  side  tracked. 

Q.  47 — ^What  should  be  ascertained  before  engine  is  backed  with 
cars  attached  to  the  rear  portion?       / 

A.  47 — It  should  be  known  positively  that  the  rear  portion  has 
stopped. 

Q.  48 — ^Would  you  consider  it  necessary  to  examine  the  draft 
rigging  on  the  rear  of  rear  car  before  backing  up? 

A.  48— Yes. 

Q.  49 — ^What  precautions  must  be  taken  when  cars  are  being 
pushed  or  backed  over  crossings? 
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A.  49 — ^A  flagman  should  be  statipned  on  the  front  of  the  lead- 
ing car. 

Q.  50 — What  is  necessary  when  switching  is  being  done  over  a 
highway,  or  street  or  railway  crossing! 

A.  50--A  man  should  be  stationed  at  the  crossing  to  act  as 
flagman. 

Q.  51 — ^What  about  moving  cars  detached  from  engine  over 
highway  crossings  or  in  front  of  passenger  stations? 

A.  51 — It  is  not  perniitted. 

Q.  52 — ^When  switching  cars  containing  passengers  what  is  nec- 
essary? 

A.  52 — They  must  be  coupled  to  engine  and  air  in  working 
order. 

Q.  53 — Should  a  train  leave  a  switch  open  for  a  following  train, 
if  so,  under  what  circumstances? 

A.  53 — Not  unless  a  trainman  from  the  following  train  is  left 
in  charge  of  it. 

Q.  54 — ^What  is  your  duty  when  necessary  to  use  a  switch  con- 
nected with  a  distant  signal  and  the  distant  signal  cannot  be 
seen  from  the  switch? 

A.  54 — The  signal  must  first  be  set  at  danger  and  we  should 
then  wait  until  satisfied  that  no  train  is  approaching  between 
distant  signal  and  switch. 

Q.  55 — ^At  meeting  or  passing  points  of  trains  where  will  party 
employed  in  attending  switch  station  himself  after  locking  same? 

A.  55 — ^At  least  thirty  feet  from  the  switch. 

Q.  56 — ^What  is  your  duty  in  regard  to  handling  passengers  on 
freight  train  and  stopping  at  platform  for  them? 

A.  56 — Proper  announcement  should  be  made  at  stations  and 
caboose  should  be  stopped  at  platform  and  passengers  assisted  to 
and  from  tram. 

Q.  57 — ^What  is  necessary  in  case  you  discover  any  damage,  to 
track,  bridges  or  culverts,  etc.? 

A.  57 — To  call  attention  of  conductor  to  same  and  see  that  other 
trains  are  protected. 

Q.  58 — In  case  of  doubt  what  is  your  duty? 

A.  58 — Not  to  take  any  chances. 

Q.  59 — ^Do  you  consider  it  your  duty  to  see  that  conductor  allows 
you  to  read  all  train  orders  received? 

A.  59— Yes. 

Q.  60 — How  long  before  leaving  time  should  trainmen  be  on 
hand? 

A.  60 — Thirty  minutes. 

Q.  61 — ^What  is  required  in  examining  trains  before  starting  on 
a  run  and  at  all  stopping  points? 

A.  61 — ^It  must  be  done  to  see  that  everything  is  in  good  order. 

Q.  62 — ^What  is  required  of  head  brakemen  on  freight  trains 
in  the  way  of  assisting  enginemen  in  observing  signals? 

A.  62 — It  must  be  done. 
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A.  92— The  conductor's. 

Q.  93— Ib  it  neccBsarf  that  train  baggagemen  provide  themselveB 
niih  a  book  of  rules  and  regulations  isaued  by  the  General  Bag- 
gage Agent  and  observe  tbe  instructiona  thereinf 

Q.  94 — Wliat  about  chairs  in  caboose  earsT 

A.  94 — They  are  only  allowed  in  cupolas  and  should  be  fastened. 
Q.  95 — What   peisons   are   allowed   to   ride   cars   and   assist  in 
switching  f 

A.  05 — Traimnen  and  switchmen  only. 

Q.  96— What  is.the  i-ule  about  riding  on  the  locomotive  pilotf 


A.  97 — They  should  be  set  for  tbe  dead  rails. 

Q.  96 — How  should  turn  tables  be  left  after  UBingt 

A.  9S — Locked. 

Q.  99 — Where  should  empty  flats  and  tanks  be  placed  in  train  I 

A.  99 — In  the  rear  of  train. 

Q,  100— What  arc  the  instructions  relative  to  detaching  engines 
from  freight  trains  of  over  twenty  cars  when  taking  coal  or 
naterl 

A.  100 — It  must  not  be  done. 

Q.  101 — What  about  freight  car  doors  being  kept  closedf 

A.  101 — They  must  be  kept  closed  when,  not  in  use. 

Q.  102 — What  is  necessary  before  receiving  a  eorpee  for  trans- 

A.  102 — ^It  should  be  accompanied  by  a  physician 'a  certificate 
or  a  certificate  from  the  coroner,  or  permit  for  transportation 
from  the  Clerk  of  the  Board  of  Health;  and  also  a  certificate 
from  tbe  undertaker,  showing  that  the  person  did  not  die  of  a 
contagious  disease. 

Q.  103 — Will  unchecked  articles  or  baggage  other  than  com- 
pany supplies  be  received  for  transportation  in  baggage  caral 

A.  103— No. 

Q.  104 — What  is  the  rule  in  regard  to  carrying  packages  con- 
taining money  in  baggage  caral 

A.  104 — It  is  not  allowed. 

Q.  105 — What  class  of  mail  will  be  carried  in  baggage  can  as 
railway  busineBs! 

A.  lOS — Only  that  which  pertains  to  the  railway  serriea. 

Q.  106 — What  care  is  required  of  trainm 

A.  106 — It  should  be  carefully  handled  i 

Q.  107 — What  is  the  rule  in  regard  to  W 

A.  107— It  is  not  allowed. 

Q.  108 — What  about  persons  soliehing  a 

A.  108 — It  is  prohibited. 

Q.  109 — Should   you   witness   an  a    '" 
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Q.  78 — ^What  is  the  rule  about  handling  gun-powder,  dynamite, 
gasoline,  or  similar  explosives  on  passenger  trains? 

A.  78 — It  is  not  allowed. 

Q.  79 — What  is  required  of  passenger  train  employes  relative  to 
watching  journals,  brakes  and  other  part  of  trains  for  defects? 

A.  79— It  must  be  done  whenever  possible. 

Q.  80 — What  about  keeping  a  lookout  for  signals  from  other 
trains  and  stations? 

A.  80 — It  must  be  done. 

Q.  8^1 — Outside  of  suburban  districts  where  will  the  rear  brakf 
man  station  himself  until  train  has  passed  outer  switches? 

A.  81 — On  the  rear  platform  of  rear  car. 

Q.  82 — Where  must  freight  cars  be  placed  when  hauled  in  pas- 
senger trains  and  how  should  they  be  equipped? 

A.  82 — In  the  head  end  of  the  train  and  they  should  be  equipped 
with  air  brakes. 

Q.  83 — What  is  the  rule  in  regard  to  begging  and  gambling  on 
a  passenger  train? 

A.  83 — It  is  not  allowed. 

Q.  84 — What  are  the  duties  of  a  passenger  brakeman  when 
a  stop  is  made  at  a  station? 

A.  84 — He  should  assist  passengers  to  and  from  the  train  and 
see  that  they  are  properly  ticketed  and  that  they  are  taking  the 
right  train. 

Q.  85 — Where  is  the  post  of  the  rear  brakeman? 

A.  85 — On  the  rear  car. 

Q.  86 — What  care  must  be  taken  in  handling  baggage,  train 
mail,  etc.,  and  who  will  be  held  responsible? 

A.  86— Care  should  be  taken  to  prevent  damage  or  loss  to 
same  and  the  train  baggageman  is  held  responsible  for  same. 

Q.  87 — Where  shall  train  baggageman  remain  and  when  can  he 
leave  his  car?  v 

A.  87 — He  shall  remain  in  the  baggage  car  unless  otherwise 
ordered  by  the  conductor. 

Q.  88 — How  should  the  baggage  doors  be  kept  and  what  persons 
are  allowed  in  baggage  car? 

A.  88 — They  must  be  kept  locked  and  no  person  except  those 
whose  business  requires  them  to  be  there  should  be  allowed  in  the 
baggage  car. 

Q.  89 — Where  should  overhead  steam  hose  be  kept  when  de- 
tached ? 

A.  89 — In  the  racks  on  the  west  or  north  end  of  car. 

Q.  90 — ^When  can  a  passenger  train  be  moved  after  it  has 
stopped  at  a  platform? 

A.  90 — After  all  passengers  have  alighted. 

Q.  91 — ^What  treatment  is  cequired  towards  passengers  on  the 
part  of  trainmen? 

A.  91 — Polite  and  courteous  treatment. 

Q.  92 — Under  whose  charge  are  brakemen  and  baggagemen? 
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A.  122 — T  would  replace  the  hose  and  test  the  brakes  before 
I)roccoding. 

Q.  123 — How  will  brakes  to  the  rear  of  broken  hose  be  re- 
leased? 

A.   123 — They  must  be  released  by  hand. 

Q.  124 — WTien  air  brakes  are  not  in  use  how  should  the  hose  be 
loft? 

A.  124 — Either  coupled  up  or  hanging  down. 

Q.  125 — When  pressure  retaining  valve  is  to  be  used  what 
action  is  necessary  by  trainmen  at  the  top  and  foot  of  all 
grades? 

A.  125 — The  brakes  should  be  tested  at  the  top  of  the  grade 
and  we  should  then  pass  over  the  train  and  turn  the  handle  of 
tlie  i)rcssure  retaining  valve  horizontally  upon  the  cars.  At  the 
foot  of  the  grade  the  handles  must  be  turned  down  again. 

Q.  12G — Should  the  car  discharge  valve  upon  any  car  be  found 
<lefective  while  on  the  road  how  can  it  be  cut  out? 

A.  12(5 — By  closing  the  cock  in  the  branch  pipe  leading  to  the 
valve. 

Q.  127 — To  whom  would  you  report  defective  air  brake  or  air 
signal  apparatus  ? 

A.   127 — To  the  conductor. 

Q.  128 — What  is  necessary  when  using  air  signals  to  convey 
signal  to  engineer  distinctly? 

A.  128 — We  should  pull  down  upon  the  -cord  for  one  full 
second  and  allow  two  seconds  to  pass  between  pulls. 

Q.   129 — Where  should  air  brake  cars  be  placed  in  a  train? 

A.  129 — In  the  head  end. 

Q.  130 — When  j)assenger  trains  are  charging  what  must  brake- 
man  do  to  see  that  air  signal  is  cut  in  on  each  car? 

A.  130 — He  must  test  the  signal  from  each  car. 

Q.  131 — When  tail  hose  is  used  where  do  you  test  brakes? 

A.   131 — From  the  rear  of  train. 

Q.  132 — When  backing  up  passenger  trains  what  must  be  used 
at  rear  end  of  train? 

A.  132— A  tail  hose. 

Q.  133 — When  do  you  apply  air  brakes  on,  passenger  trains 
when  backing? 

A.  133 — Before  the  train  is  moved  200  feet. 

Q.  134 — Should  you  apply  the  air  carefully  when  using  tail 
hose? 

A.  134— Yes. 

Q.  133 — How  do  you  make  a  stop  when  using  tail  hose? 

A.  135 — By  allowing  the  air  to  flow  gradually  from  the  tail 
hose. 

Q.  136 — What  will  release  the  brakes? 

A.  136 — By  closing  the  valve  in  the  tail  hose. 

Q.  137 — When  picking  up  the  air  brake  cars  whei;i  should  you 
cut  in  air  I 
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A.  137 — ^As  soon  as  draw  bar  couplings  are  made. 

Q.  138 — ^What  should  you  do  before  opening  angle  cocks? 

A.  138 — See  that  cock  at  rear  is  closed. 

Q.  139 — Where    should    hand    brakes    be    used    on    trains    con- 
taining air? 

A.  139^Behind  the  air  cars. 

Q.  140 — Where    should    hand    brakes    be    set    on    trains    when 
backing? 

A.  140 — The  rear  end  of  train. 

Q.  141 — In   setting   out   air   brake   cars   what   should   be   done 
before  setting  hand  brakes? 

A.  141 — The  auxiliary  should  be  bled. 

Q.  142 — ^If  auxiliary  is  not  bled  what  would  be  the  result? 

A.  142 — It  would  be  liable  to  break  the  brake  chain  or  release 
the  brake. 

Q.  143 — Describe  the  position  of   *'Nun"  and  '* Semaphore" 
signals  when  *'Stop"  and  "Proceed?" 

A.  143 — The  NUN  signal  will  show  a  red  board  or  light  when 
at  danger,  and  no  board  or  a  green  light  when  clear.     A  sema-' 
phore   signal  will   display  a  horizontal  arm  at  the  right  of  the 
mast,  or  red  light  when  at  danger,  or  a  diagonal  or  vertical  arm 
at  the  right  of  the  mast,  or  a  green  or  white  light  when  clear. 

EXAMINATION     OF     TRACK,     BRIDGE     AND    BUILDING 

FOREMEN. 

Q.  1 — Have   you    received    a    copy    of   the    Rules    and   Regula- 
tions  of   the   Railway   Company,   taking  effect 


19 ,   and   do  you   understand   that   they   super 

sede  all  previous  Rules  and  Regulations? 

A.  1— Yes. 

Q.  2 — Have  you  read  the  Rules  and  Regulations  and  are  you 
conversant  with  them  and  will  you  obey  the  instructions  con- 
tained therein? 

A.  2 — ^Yes. 

Q.  3 — Do  you  understand  that  in  accepting  employment  you 
assume  its  risks,  and  that  each  employe  is  responsible  lor  his 
own  safety  and  must  exercise  care  to  avoid  injury  to  others? 

A.  3— Yes. 

Q.  4 — What  is  the  rule  in  regard  to  the  use  of  liquor,  the 
frequenting  of  places  where  liquor  is  sold,  and  the  use  of 
tobacco  ? 

A.  4 — The  use  of  liquor  and  the  frequenting  of  places  where 
it  is  sold  is  prohibited.  The  use  of  tobacco  is  not  permitted 
around  passenger  stations  or  on  passenger  trains. 

Q.  5 — ^Where  must  those  giving  signals  station  themselves? 

A,   5 — Where  they  can  be  plainly  seen. 

Q.  6 — When  are  night  signals  displayed? 
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A.  6 — From  sunset  to  sunrisey  except  in  heavy  weather,  when 
thev  Hhould  be  displayed  to  suit  requirementB. 

Q.  7 — What  is  the  hand  or  lamp  signal  to  stop? 

A.  7 — The  hand  or  lamp  swung  horiiontally  across  the  track. 

Q.  S — In  case  the  condition  of  track  is  such  that  it  is  neces- 
Siiry  for  trains  to  }>aBS  over  it  slowly,  what  signal  would  you  use 
and  how  would  it  be  placed  f 

A.  8 — A  green  and  red  flag  or  light  should  be  placed  upon  the 
side  of  the  track  at  a  sufficient  distance. 

(^.  9 — What  does  a  red  flag  or  light  indicate f 

A.  9— Stoi». 

Q.  U) — What  does  a  green  flag  or  light  indicate  f 

A.  10 — Proceed. 

Q.  11 — What  do  green  signals  carried  on  the  front  of  an 
engine  indicjitef 

A.  11 — That  a  section  is  following. 

Q.  12 — Wlien  you  discover  anything  which  requires  you  to  flag 
a  train  how  should  it  be  done,  and  what  signals  should  flagman 
take! 

A.  12 — A  flagman  should  be  sent  back  with  two  torpedoes;  a 
red  flag  by  day  and  a  red  and  white  lantern  by  night. 

Q.  13 — At  what  rate  should  flagman  go  and  how  farf 

A.  13 — As  fast  as  he  can  go,  three-fourths  mile. 

Q.  14 — How  far  should  he  have  an  unobstructed  view  of 
approaching  trains? 

A.  14 — One-fourth   mile. 

Q.  lo — llow  long  will  he  remain  there t 

A.   15 — Until  recalled. 

Q.  1() — If  in  doubt  or  in  case  of  uncertainty,  what  is  re- 
quired? 

A.  16 — To   take  no   chances. 

Q.  17 — What  is  required  of  you  when  anyone  other  than 
trespassers  are  injured? 

A.  17 — To  give  them  all  the  care  possible  and  call  the  nearest 
eonipany  surgeon. 

Q.  18 — Wliat  is  necessary  when  Ck>mpany's  surgeon  eannot  be 
had? 

A.  18 — To  call  the  nearest  comjwtent  surgeon. 

Q.  19 — What  is  to  be  done  with  persons  injured  while  tres- 
passing on  the  Company's  proi)erty? 

A.  19 — They  should  be  sent  home  or  placed  in  charge  of 
authorities. 

Q.  20 — Should  any  expense  be  incurred  by  the  Companyf 

A.  20 — None. 

Q.  21 — If  you  witness  an  accident  on  the  Company's  prop- 
erty, or  any  one  informs  you  of  such,  what  is  your  dntyf. 

A.  21 — To  make  report  of  same. 

Q.  22 — W^hen  an  accident  results  in  death  what  should  be  done 
with  remains? 


OPERATING  TRAINS  495 

A.  22 — They  should  be  taken  to  the  nearest  station. 

Q.  23 — What  about  removing  remains  outside  of  County  or 
State  in  which  accident  happens? 

A.  23— It  should  not  be  dpA^. 

O.  24— ^What  about  trsLQJf  and  bridge  foreman  supplying  them- 
selves with  current  time-tftbLf.  and  becoming  familiar  with  con- 
tents of  same? 

A.  24 — It  should  be  doncf. 

Q.  25 — What  about  provijliBg  yourself  with  a  reliable  watch 
and  comparing  time? 

A.  25 — ^It  should  be  done.^^j^ 

Q.  26 — When  intoxicated  «|^]jp3ane  persons  and  others  unable 
to  care  for  themselves  are  found  on  the  right  of  way,  what 
should  be  done? 

A.  26 — They  should  be  protected  from  trains  and  removed 
from  the  Company's  property  as  soon  as  possible. 

Q.  27 — At  what  point  should  track  foreman  report  daily? 

A.  27 — At  the  telegraph  office. 

Q.  28 — What  is  required  of  you  in  regard  to  keeping  proper 
record  of  time  worked  by  your  men? 

A.  28 — It  should  be  done  by  foreman. 

Q.  29 — What  is  required  of  track  foremen  in  the  way  of 
inspecting  their  sections  and  how  often  is  this  necessary? 

A.  29 — It  should  be  done  at  least  once  each  day  by  a  com- 
petent man. 

Q.  30 — Who  is  responsible  for  the  condition  of  bridges,  cul- 
verts and  other  waterways? 

A.  30 — Bridge  foreman. 

Q.  31 — With  what  danger  signals  should  track  and  bridge 
foremen  be  supplied? 

A.  31 — Twelve  torpedoes,  two  red  flags,  two  white  flags  and 
two  red  lanterns. 

Q.  32 — What  is  required  of  bridge  and  track  foremen  relative 
to  observing  trains  for  any  signals  carried? 

A.  32 — They  should  take  notice  of  all  passing  trains  for  any 
signals  carried. 

Q.  33 — What  about  seeing  that  frogs,  guard  rails  and  switch 
rails  are  properly  blocked  and  crossings  properly  planked? 

A.  33 — Track  foreman  should  see  that  it  is  done. 

Q.  34 — What  is  required  of  foremen  in  regard  to  fences,  cattle 
guards,  etc.,  being  kept  in  repair? 

A.  34 — It  is  the  duty  of  the  foreman  to  see  that  it  is  done. 

Q.  35 — What  would  you  do  in  case  parties  were  in  the  habit 
of  leaving  gates  and  bars  open? 
.   A.  J5 — I  would  notify  the  Roadmaster. 

Q.  36 — When  necessary  to  flag  a  train,  how  should  torpedoes 
be  placed? 

A.  36 — One  torpedo  should  be  placed  on  the  engineman's 
side. 
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Q.  37 — ^When  track  jacks  are  used  which  side  of  rail  should 
they  be  placed  onf 

A.  37 — The  outside. 

Q.  38 — What  protection  is  necessary  when  track  jacks  are 
being  used? 

A.  38 — ^A  green  and  red  flag  should  be  placed  on  the  engine- 
ninn's  side  at  least  three-fourths  mile  in  either  direction. 

Q.  39 — What  about  allowing  track  jack,  ties  and  other  tools  or 
material  being  placed  on  the  traek  when  not  needed  for  immediate 
use? 

A.  39 — It  is  not  allowed. 

Q.  40 — To  what  distance  should  .eaution  flags  be  placed  and 
what  is  necessary  in  ])lacing  theril^'' 

A.  40 — ^At  least  three-fourth  miles.  They  should  be  set  on  two 
standards  at  least  four  feet  high. 

Q.  41 — What  is  necessary  when  trains  disregard  your  signal? 

A.  41 — It   should   be   reported   to   the   Superintendent. 

Q.  42 — What  persons  are  allowed  to  ride  on  hand  car? 

A.  42 — Only  employes  in  discharge  of  their  duty. 

Q.  43 — When  two  or  more  hand  cars  are  following  each  other 
what  distance  apart  should  they  keep? 

A.  43 — At  least  three  hundred  feet. 

Q.  44 — What  about  allowing  hand  and  velocipede  cars  on  the 
track  belonging  to  private  parties? 

A.  44 — Tt  is  not  j)ermitted. 

Q.  45 — ^What  is  necessary  when  running  hand  and  velocipede 
cars  after  dark? 

A.  45 — They  should  display  two  red  lanterns,  so  that  they 
can  be  seen  from  either  direction. 

Q.  46 — What  about  attaching  hand,  dump  and  velocipede  cars 
to  moving  trains? 

A.  46 — It  is  not  allowed. 

Q.  47 — ^AVhat  about  running  same  in  foggy  weather! 

A.  47 — It  should  not  be  done  unless  protected  by  flagman. 

Q.  48 — What  about  taking  hand  cars  from  track  at  public  and 
private  crossings? 

A.  48 — It  should  not  be  done  except  to  avoid  an  approaching 
train. 

Q.  49 — To  what  distance  should  material  be  piled  from  any 
track? 

A.  49 — At  least  six  feet. 

Q.  50 — What  about  allowing  old  ties,  fencing,  detached  parts 
of  cars  and  other  material  to  be  scattered  on  the  ^ight  of  way? 

A.  50 — Tt  should  not  be  done. 

Q.  51 — ^What  about  protecting  property  against  flref 

A.  51 — Everything  should  be  done  to  protect  the  Company's 
property  and  property  adjoining  it. 

Q.  52 — ^What    notice    should    foreman    give    Master    Mechanic 
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• 

when  he  has  reasons  to  think  that  an  engine  has  started  a  fire 
and  how  will  this  information  be  given? 

A.  52 — He  should  notify  the  Master  Mechanic  by  postal  card 
provided  for  that  purpose. 

Q.  53 — In    case   of    damage    by    fire"  to    Company's    or    other 
property  what  report  should  foreman  make? 

A.  53 — ^He  should  make  a  report  to  the  Roadmaster  on  pre- 
scribed form. 

Q.  54 — What   report   should   foreman   procure   from   owner   of 
destroyed  property? 

A.  54 — ^He  should  procure  same  from  owner  on  form  provided 
for  that  purpose. 

Q.  55 — ^What  is  the  duty  of  foreman  in  case  of  violent  winds 
or  rainstorms  or  sudden  rise  of  streams? 

A.  55 — He   should   carefully  examine   track,   bridges,   and   cul- 
verts and  notify  approaching  trains  of  any  danger. 

Q.  56 — ^What  is  the  duty  of  trackman  when  telegraph  wires  are 
found  obstructed? 

.    A.  56 — He  should  make  temporary  repairs  and  report  to  the 
Train  Dispatcher  by  wire. 

Q.  57 — Who  should  examine  warning  whips  at  overhead  bridges, 
etc.,  and  keep  them  in  good  condition? 

A.  57 — Track  foreman. 

Q.  58 — What  report  should   Section  Foreman  make  when  live 
stock  is  injured  or  killed? 

A.  58 — He   should   make   report  to   Roadmaster   on  form   pro- 
vided. 

Q.  59 — ^Whom  should  foreman  notify  when  stock  is  killed? 

A.  59 — The  owner  of  same. 

Q.  60 — If  owner  does  not  take  charge  of  the  animal  what  should 
foreman  do? 

A.  60 — Bury  the  animal  and  dispose  of  hide  to  best  advantage. 

Q.  61 — Who    is    held    responsible    for    tools   and    material    and 
where  should  such  be  kept  when  not  in  use? 

A.  61 — The  foreman  is  responsible;  they  should  be  kept  in  the 
tool  house. 


CHAPTER  XVIII. 

MOVEMENT  OF  TRAINS  BY  TELEPHONE.* 

Id  recent  years  train  dispatching  by  telegraph 
has  been  supplemented  by  the  use  of  the  telephone 
for  the  transmission  of  train  orders.  Its  practi- 
cability has  been  demonstrated  and  it  is  claimed 
tliat  in  many  respects  it  is  much  safer,  surer  and 
quicker  than  the  telegraph. 

One  of  its  advantages  is  that  it  enables  dis- 
patchers and  train  crews  to  come  into  closer  touch 
and  so  establishes  closer  personal  relations, 
thereby  putting  dispatchers  in  possession  of  all 
the  details  so  essential  in  facilitating  the  move- 
ment of  heavj'^  traffic.  Another  advantage  is  the 
fact  that  in  emergencies,  train  crews  can  place 
tliemselves  in  immediate  and  direct  conununica- 
tion  with  dispatchers  from  any  points  between 
stations. 

The  following  specific  rules  and  regulations  in 
regard  to  the  use  of  the  telephone  in  the  movement 
of  trains  are  typical  of  those  in  force  upon  rail- 
ways which  use  the  telephone  in  this  connection: 

1.     The  rules  and  regulations  governing  the  movement  of  trains 


*  A  clescription  of  method.s  used  in  adaptinflr  the  telephone  to  the 
movement  of  trains  will  be  found  In  a  volume  of  the  **Sclence  of 
Railways"  series,  treating-  of  electricity  Applied  to  RjiUwayn. 
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by  telegraph  should  be  complied  with  and,  in  addition '  thereto, 
the  following: 

2.  In  transmitting  or  repeating  a  train  order  by  telephone 
the  names  of  the  stations,  conductors,  train  and  engine  num- 
bers and  time,  should  first  be  pronounced  plainly,  then  spelled, 
letter  by  letter,  and  figures  duplicated,  naming  each  figure  sep- 
arately; the  train  dispatcher  writing  it  in  the  train  order  book 
as  it  is  being  sent  and  underscoring  it  as  it  is  being  repeated. 

Example  1. 

Order  No.  49. 

To  C.  &  E.  No.  f-i-f-t-y-f-i-v-e  (five  five)  : 

Extra  e-1-e-v-e-n  s-i-x-t-y-s-i-x  (double  one  double  six)  and  No. 
f-i-f-t-y-f-i-v-e  (five  five)  will  meet  at  0-s-h-k-o-s-h  (Oshkosh) 
instead  of  N-e-e-n-a-h    (Neenah). 

Example  2. 

Order  No.  5. 

To  C.  &  E.  No.  T-w-e-n-t-y-t-w-o  (double  two) : 

No.  T-w-e-n-t-y-t-w-o  (double  two)  will  meet  No.  t-h-i-r-t-y- 
f-i-v-e  (three  five)  at  S-p-a-r-t-a  (Sparta). 

NOTE. — The  parentheses  and  separations  between  letters, 
shown  in  examples  1  and  2,  are  to  illustrate  the  transmission  of 
orders  and  do  not  appear  in  a  written  order. 

3.  Each  operator  receiving  an  order  should  observe  whethet* 
the  others  repeat  correctly. 

4.  The  train  dispatcher's  telephone  circuit  is  to  be  used 
exclusively  for  handling  trains;  no  messages  or  other  business 
will  be  allowed  upon  it,  except  as  may  be  directed. 

5.  The  train  dispatcher's  receiver  is  in  the  circuit  at  all 
times,  but  those  at  stations  are  not. 

6.  Intermediate  stations  can  call  one  another  only  through 
the  train  dispatcher's  office. 

7.  The  dispatcher,  to  call  an  office,  will .  electrically  ring  a 
bell  in  the  particular  office  desired.  The  person  in  charge  will 
answer  promptly,  taking  his  receiver  off  hook  and  speaking  his 
name  and  station. 

8.  A  person  desiring  to  communicate  with  the  train  dispatcher 
will  remove  the  receiver  from  hook  and  speak  his  name  and  station. 

9.  Keep  the  mouth  about  one  inch  from  transmitter  and  speak 
in  a  natural  tone  of  voice. 

10.  Receivers  should  be  placed  on  hook  immediately  when  con- 
versation is  finished  and  kept  there  at  all  times  except  when  in  use. 

11.  Send  reports  of  arrivals  and  departures  of  trains  without 
awaiting  response  from  the  train  dispatcher.  The  bell  should  not 
be  rung  except  for  important  business  and  when  the  train  dis- 
patcher fails  to  respond  in  the  usual  manner. 

12.  Do  not  put  receiver  against  the  transmitter  as  it  interferes 
with  the  proper  working  of  the  line. 
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l.'{.  Tlie  telephone  should  be  cut  off  the  line  when  the  office  is 
closed  for  the  night  and  for  meals  or  similar  intervals  during  regu- 
lar hours. 

Belaying  Telegraph  Train  Orders  by  Telephone. 

14.  To  relay  a  train  order  through  a  telegraph  station  to  a  train 
at  a  telephone  station,  the  train  dispatcher  will  transmit  it  to 
the  operator  at  the  relaying  point,  who  will  transmit  it  by  tele- 
phone; to  destination.  The  person  receiving  it  should  repeat  it  to 
the  relaying  point  and  each  word  and  number  underscored  by  the 
receiver  at  that  point.  It  should  then  be  repeated  to  train  dis- 
patcher, and  if  correct,  the  train  dispatcher  will  respond  "correct." 
After  the  parties  addressed  at  destination  have  signed  the  order, 
the  sija:nature  should  be  given  to  relaying  office  and  from  there 
to  train  dispatcher,  and  '*0  K,"  time,  and  train  dispatcher's 
initials  will  be  given,  as  per  rule. 

15.  A  train  order  relayed  to  a  superior  train  restricting  its 
rights  or  superiority,  should  be  sent  and  "O  K"  given  and 
acknowledgement  received,  before  the  "OK"  is  given  to  the  in- 
ferior train. 

16.  A  copy  of  every  telephone  order  should  be  filed  at  the  point 
of  relaying,  also  at  the  point  of  destination,  bearing  the  name  of 
the  person  receiving  and  repeating  the  order.  After  executing  the 
order  the  conductor  should  mail  his  copy  to  the  proper  officifU. 

17.  Upon  the  arrival  of  a  train  at  a  closed  telephone  station 
whore  a  train  is  to  be  met  or  passed,  if  it  is  not  in  sight,  the  con- 
ductor should  immediately  communicate  with  the  train  dispatcher 
througli  the  relaying  operator,  and  report  arrival  of  his  train, 
giving  his  name,  number  of  train  or  engine,  and  name  of  station 
or  siding. 


CHAPTER    XIX. 

* 
THE     STANDARD     CODE     OF     RULES    AND     REGULATIONS 
GOVERNING  THE  MOVEMiiNT  OF  TRAINS.* 

TRAIN  RULES  FOR  SINGLE   TRACK TRAIN   RULES   FOR 

DOUBLE     TRACK TRAIN     RULES     FOR     THREE     AND 

FOUR  TRACKS.     DIAGRAMS  OF  HAND,  FLAG  AND  LAMP 
SIGNALS.      DIAGRAMS  OF  TRAIN  SIGNALS. 

The  rules  and  regulations  governing  the  move- 
ment of  trains  which  follow  are  those  adopted 
by  the  American  Eailway  Association  and  are 
generally  known  as  The  Standard  Code, 

The  American  Railwav  Association,  which  has 
devised  this  code,  is  an  organization  composed  of 
a  large  majority  of  the  steam  railway  companies 
of  the  continent  of  America.  While  its  actions 
are  recommendatorj^  and  not  binding  upon  its 
members,  its  decisions,  representing  as  they  must, 
the  concensus  of  opinion  of  the  majority  of  the 
carriers  of  the  continent,  necessarily  are  of  great 
weight  and  become  established  practice.  It  may 
be  said  here  that  The  Standard  Code  is  almost 
universally  observed  in  America.  It  will  be  noted 
that  it  is  elastic  enough  to  enable  each  individual 


•Adopted  April  25,   1906. 
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road  to  take  care  of  the  peculiarities  that  may 
attend  its  operation. 

Form  of  order  putting  rules  in  effect. 

The  rules  herein  set  forth  govern  the  railroads  operated  by  the 

Company.     They  take  effect 

sufierseding  all  previous  rules  and  instructions  inconsistent  there 
with. 

i^peci;il  instructions  may  be  issued  by  proper  authority. 

(Name)    

(Title)    

General  Notice, 

To  enter  or  remain  in  the  service  is  an  assurance  of  willingness 
to  obey  the  rules. 

Ol>pdience  to  the  rules  is  essential  to  the  safety  of  passengers 
and  employes,  and  to  the  protection  of  property. 

Tho  service  demands  the  faithful,  intelligent  and  conrteons  dis- 
charge of  duty. 

To  obtain  promotion  capacity  must  be  shown  for  greater  re- 
sponsibility. 

Employes,  in  accepting  employment,  assume  its  risks.* 

General  Rules, 

A.  Employes  whose  duties  are  prescribed  by  these  rules  most 
provide  themselves  with  a  copy. 

B.  Employes  must  be  conversant  with  and  obey  the  rules  and 
special  instructions.  If  in  doubt  as  to  their  meaning  they  must 
ap]>ly  to   pro]>er   authority  for  an  explanation. 

C.  Employes  must  pass  the  required  examinations. 

D.  Persons  employed  in  any  service  on  trains  are  subject  to  the 
rules  and  special  instructions. 

E.  Employes  must  render  every  assistance  in  their  power  in 
carrying  out  the  rules  and  special  instructions. 

F.  Any  violation  of  the  rules  or  special  instructions  must  be 
reported. 

G.  The  use  of  intoxicants  by  employes  while  on  datj  is  pro- 
hibited. Their  use,  or  the  frequenting  of  places  where  th^  are 
sold,  is  sufficient  cause  for  dismissaL 

H.  The  use  of  tobacco  by  employes  whi)e  on  datj  in  or  about 
passenger  stations,  or  on  passenger  cars,  is  prohibited. 

J.  Employes  on  duty  must  wear  the  preseribed  badge  aad 
uniform  and  be  neat  in  appearance. 

*  Some  railway  companies  add  the  following: 

Each  employe  is  expected  and  required  to  look  after  and  be 
responsible  for  his  own  safety,  as  well  as  to  exeroiae  care  to  avoM 
injury  to  others. 

In  case  of  doubt  adopt  the  safe  course. 

Speed  must  always  be  sacrificed  for  safety. 
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K.  Persons  authorized  to  transact  business  at  stations  or  on 
trains  must  be  orderly  and  avoid  annoyance  to  patrons. 

L.  In  ease  of  danger  to  the  Company 's  property  employe^  must 
unite  to  protect  it.* 

Definitions. 

Engine. — A  locomotive  propelled  by  any  form  of  energy. 

Train. — ^An  engine,  or  more  than  one  engine  coupled,  with  or 
without  cars,  displaying  markers. 

Beoulab  Train. — A  train  authorized  by  a  time-table  schedule. 

Section. — One  of  two  or  more  trains  running  on  the  same  sched- 
ule displaying  signals  or  for  which  signals  are  displayed. 

Extra  Train. — ^A  train  not  authorized  by  a  time-table  schedule. 
It  may  be  designated  as — 

Extra — for  any  extra  train,  except  work  extra; 
Work  extra — for  work  train  extra. 

Superior  Train. — A  train  having  precedence  over  another  train. 

Train  of  Superior  Right. — A  train  given  precedence  by  train 
order. 

Train  op  Superior  Class. — ^A  train  given  precedence  by  time- 
table. 

Train  op  Superior  Direction. — ^A  train  given  precedence  in 
the  direction  specified  in  the  time-table  as  between  trains  of  the 
same  class. 

Note: — Superiority  by  direction  is  limited  to  singrle  track. 

Time-table. — The  authority  for  the  movement  of  regular  train 

subject  to  the  rules.  It  contains  the  classified  schedules  of  trains 
with  special  instructions  relating  thereto. 

Schedule. — That  part  \>f  a  time-table  which  prescribes  class, 
direction,  number  and  movement  for  a  regular  train. 

Division. — That  portion  of  a  railway  assigned  to  the  super- 
vision of  a .f 

Subdivision. — ^A  part  of  a  division  so  designated  on  the  time- 
table. 

Main  Track. — ^A  track  extending  through  yards  and  between 
stations  upon  which  trains  are  operated  by  time-table  or  train 
order  or  the  use  of  which  is  controlled  by  block  signals. 

Single  Track. — ^A  main  track  upon  which  trains  are  operated 
in  both  directions.  , 

Double  Track. — Two  main  tracks  upon  one  of  which  the  cur- 


*  Some  railway  companies  provide:  that  minors  must  not  be 
employed  without  proper  release  from  parents  or  gruardians;  that 
assigrnments  of  wages  by  employes  are  prohibited;  that  they  will 
be  dismissed  if  grarnisheed;  that  accidents,  detention  of  trains  or 
any  circumstances  whereby  an  accident  migrht  occur  must  be 
promptly  reported  by  telegraph;  that  every  employe  must  keep 
the  premises  subject  to  his  control  neat  and  cleanly,  and  guard 
against  fire. 

t  The  blank  may  be  filled  in  by  each  road  to  suit  its  own 
organization. 
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rent  of  traffic  is  in  a  specified  direction  and  upon  the  other  in  the 
opposite  direction. 

Three  (or  more)  Tracks. — Three  (or  more)  main  tracks,  ppon 
any  of  which  the  current  of  traffic  may  be  in  either  specified  direc- 
tion. 

Current  of  Traffic. — The  movemei^t  of  trains  on  a  main  track 
in  one  direction,  specified  by  the  rules. 

Station. — ^A  place  designated  on  the  time-table  by  name  at 
which  a  train  may  stop  for  traffic,  or  to  enter  or  leave  the  main 
track,  or  from  which  fixed  signals  are  operated. 

Siding. — A  track,  auxiliary  to  the  main  track  for  meeting  or 
passing  trains,  limited  to  the  distance  between  two  adjoining  tele- 
graph stations. 

Fixed  Signal. — A  signal  of  fixed  location  indicating  a  condi- 
tion aifecting  the  movement  of  a  train. 

Note: — The  definition  of  a  fixed  signal  covers  Buch  signals  as 
slow  boards,  stop  boards,  yard  limits,  switch,  train  order,  block. 
int«'rlocking.  semaphore,  disc,  ball,  or  other  meians  for  Indicating 
stop,  f-autlon,  or  proceed.  • 

"S'ard. — A  system  of  tracks  within  defined  limits  provided  for  the 
making  up  of  trains,  storing  of  cars  and  other  purposes,  over, 
wliicli  movements  not  authorized  by  time-table,  or  by  train  order, 
may  ho  made,  subject  to  prescribed  signals  and  regulations. 

S'ard  Engine. — An  engine  assigned  to  yard  service  and  working 
within  yard  limits. 

I'lLOT. — A  person  assigned  to  a  train  when  the  engineman  or 
conductor,  or  both,  are  not  fully*  acquainted  with  the  physical 
characteristics,  or  running  rules  of  the  road,  or  portion  of  the 
road,  over  which  the  train  is.  to  be  moved. 

TRAIN  RULES  FOR  SINGLE  TRACK,* 

Standard  Time. 

1.  Standard  Time  obtained  from observatory 

will  be  telegraphed  to  all  points  from  designated  offices  at  

m.  daily. 

Note  to  Rule  1. — In  order  to  detect  possible  errors  at  June- 
tion  points  and  to  secure  uniformity,  the  Committee  recommends 
that  the  time  be  disseminated  to  all  points  at  the  same  hour.  The 
Committee  considers  it  of  great  importance  that  the  time  be  ob- 
tained from  some  observatory  of  recognized  standing. 

2.  Watches  that  have  been  examined  and  certified  to  by  a 
designated  inspector  must  be  used  by  conductors,  enginemen,  and 
.t  The  certificate  in  prescribed  form  itaust  be  re- 
newed and  filed  with every . 


♦  Adopted  April  25,  1906. 

t  Tho  Committee  recommends  that  in  filling  the  blank  each  com- 
pany add  such  other  clashes  of  employes  as  It  may  desire. 
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Form  of  Certificate. 

CERTIFICATE  OP  WATCH  INSPECTOR. 

This  is  to  certify  that  on 19 . . . 

the   watch   of employed   at 

on   the    • : R 

was  examined  by  me.  It  is  correct  and  reliable,  and  in  my  judg- 
ment will,  with  proper  care,  run  within  a  variation  of  thirty 
seconds  per  week. 

Name   of   maker    

Brand     

Number   of   Movement 

Open   or  Hunting   Case 

Metal  of  Case 

Stem  or  Key  Winding 

Signed, 


Inspector. 
Address 

3.  Watches  of  conductors,  enginemen  and *  must  be  com- 
pared, before  starting  on  each  trip,  with  a  clock  designated  as  a 
Standard  Clock.  The  time  when  watches  are  compared  must  be 
registered  on  a  prescribed  form. 

Note  to  Rule  3. — The  conditions  under  which  conductors  and 
enginemen  whose  duties  preclude  access  to  a  standard  clock  are 
required  to  obtain  Standard  time  vary  so  much  on  different  roads 
that  the  Committee  recommends  that  each  adopt  such  regulations 
to  cover  the  case  supplementary  to  this  rule,  as  may  best  suit  its 
own  requirements. 

Time  Tables. 

4.  Each  time-table,  from  the  moment  it  takes  effect  super- 
'sedes  the  preceding  time-table  and  its  schedules  take  effect  on 
any  division  (or  sub-division)  at  the  leaving  time  at  their  initial 
stations  on  such  division  (or  sub-division).  But  when  a 
schedule  of  the  preceding  time-table  corresponds  in  number,  class, 
day  of  leaving,  direction,  and  initial  and  terminal  stations  with 
a  schedule  of  the  new  time-table,  a  train  authorized  by  the 
preceding  time-table  will  retain  its  train  orders  and  assume  the 
Schedule    of .  the   corresponding   number   of    the   new   time-table. 

Schedules  on  each  division  (or  sub-division)  date  from  their 
initial  stations  on   such   division    (or   sub-division.) 

Not  more  than  one  schedule  of  the  same  number  and  day  shall 
be  in  effect  on  any  division   (or  sub-division.)  f 

5.  Not  more  than  two  times  are  given  for  a  train  at  any 
station;  where  one  is  given,  it  is,  unless  otherwise  indicated,  the 

♦  The  Committee  recommends  that  in  filling  the  blank  each  com- 
pany add  such  other  classes  of  employes  as  it  may  desire. 

t  Some  railway  companies'  rules  provide  that  employes  con- 
cerned In  the  movement  of  trains  must  provide  themselves  with  a 
copv  of  the  current  time-table;  must  destroy  all  expired  time- 
tables after  comparison  with  the  new  one;  and  make  it  the  duty  oflP 
the  chief  train  dierpatcher  to  know  that  each  conductor  and  engine- 
man  has  a  copy  or  the  current  time-table. 
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leaving  time;  where  two,  they  are  the  arriving  and  the  leaving 
time. 

Unless  otherwise  indicated  the  time  applies  to  the  switch  where 
an  inferior  train  enters  the  siding;  where  there  is  no  siding  it 
applies  to  the  place  from  which  fi:^d  signals  are  operated;  where 
there  is  neither  siding  nor  fixed  signal  it  applies  to  the  place 
where  traffic   is   received  or   discharged. 

Schedule  meeting  or  passing  stations  are  indicated  by  figures 
in  full-faced  type. 

Both  the  arriving  and  leaving  time  of  a  train  are  in  full- 
faced  type  when  both  are  meeting  or  passing  times,  or  when  one 
or  more  trains  are  to  meet  or  pass  it  between  those  times. 

When  trains  are  to  be  met  or  passed  at  a  siding,  extend- 
ing between  two  adjoining  stations,  the  time  at  each  end  of  the 
siding  will  be  shown   in  full-faced  type. 

Where  there  are  one  or  more  trains  to  meet  or  pass  a  train 
between  two  times,  or  more  than  one  train  to  meet  a  train  at  any 
station,  attention  is  called  to  it  by . 

Note  to  Rule  5. — The  Committee  recommends  that  each  company 
adopt  such  method  as  it  may  prefer  in  ftllinsr  the  blank. 

6.  The  following  signs  when  placed  before  the  figures  of  the 
schedule   indicate: 

"  8 ' ' — regular    stop : 

"f" — flag  stop  to  receive  or  discharge  passengers  or  freight: 

"H" — stop   for   meals: 

"  L ' ' — ^leave : 

'  *  A ' ' — arrive : 

Signal  Rules, 

7.  Employes  whose  duties  may  require » them  to  give  signals 
must  provide  themselves  with  the  proper  appliances,  keep  them 
in  good  order  and  ready  for  immediate  use.* 

8.  Flags  of  the  prescribed  color  must  be  used  by  day  and 
lamps   of   the   prescribed   color   by   night. 

9.  Night  signals  are  to  be  displayed  from  sunset  to  sun- 
rise. When  weather  or  other  conditions  obscure  day  signals,  night 
signals  must  be  used  in  addition. 


*  Some  railway  companies  insert  here  a  rule  to  the  following 
effect: 

Signals  must  be  used  strictly  in  accordance  with  the  rales,  and 
trainmen,  engrlnemen  and  all  concerned  must  keep  a  constant  locdi* 
out  for  them.  Those  giving:  sigrnals  must  locate  themdelves  so  aa 
to  be  plainly  seen,  and  make  them  so  as  to  be  plainly  understood. 
The  utmost  care  must  be  exercised  by  trainmen*  yardmen  and 
englnemen  to  avoid  taking:  sigrnals  that  may  be  intended  for  other 
trains.  Unless  conductor  and  engrinemen  are  positive  that  signals 
griven  are  for  them,  they  will  not  move  their  train  until  communi- 
cation is  made  by  words.  In  backing:  a  train  the  disappearance 
from  view  of  trainmen,  or  lamp  by  which  signals  are  given,  will 
be  construed  as  a  stop  sig:nal. 
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Visible  Signals, 
10. 


COLOR  SIGNALS. 


COLOE. 


(a)   Bed. 
(&) 


(c) 


(d)  Green    and   white. 

(e)  Blue. 


Indication. 


Stop. 

Proceed,   and  for   other  uses  prescribed 

by  the  rules. 
Proceed  with  caution,  and  for  other  uses 

prescribed  by  the  rules. 
Flag  stop.  See  Rule  28. 
See  Bule  26. 


Note  to  Rule  10. — The  Committee  has  omitted  giving  the  colors 
of  sigrnals  (b)  and  (c)  In  Rule  10,  leaving:  it  discretionary  with 
each  road  to  use  such  colors  as  it  may  prefer. 

11.     A  fusee  on  or  near  the  track  burning  red  must  not  be 

passed  until  burned  out.     When  burning  green  it  is  a  caution 
signal. 

12.  HAND,   FLAG   AND   LAMP    SIGNALS. 


Manner  op  Using. 

(a)  Swung    across    the 

track* 
<&)  Raised  and  lowered 

vertically.t 

(c)  Swung  vertically  in 
a  circle  at  half 
arm's  length  across 
the  track,  when  the 
train  is  standing.^ 

(d)  Swung  vertically  in 
a  circle  at  arm's 
length  across  the 
track,  when  the 
train  is  running.§ 

(e)  Swung  horizontally 
above  the  head 
when  the  train  is 
standing.^ 

(f)  Held  at  arm's 
length  above  the 
head,  when  the 
train   is  standing.  || 


Indication. 


I  Stop. 
}  Proceed. 


Back. 


Train    has   parted. 


Apply  air  brakes. 


Release  air  brakes. 


13.     Any  object  waved  violently  by  any  one  on  or  near  the  track 
is  a  signal  to  stop. 


♦See 
t  See 
t  See 
S  See 
See 
See 


} 


dia^am 
diagram 
diagrram 
diagrram 
diagram 
diagram 


page  650. 
page  550. 
page  551. 
page  551. 
page  551. 
page  551. 
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Auiliblc  Signah. 

14  ENGINE  WHISTLE  SIGNALS. 

Xote. — The  signals  prescribed  are  illustrated  by  "o"   for  short 

sounds;    " "    for   longer   sounds.       The   sound   of     the   whistle 

should  bo  distinct,  with  Intensity  and  duration  proportionate  to  the 
ilistance  siK:nal  is  to  be  conveyed. 


Sound. 


(a)  o 

(b)  - 
U')  - 

01)  - 

(O  - 

(f)   - 


o  O  () 


o  o 


(/y)  o  o 

(/*)    ()   o   o 
(j)    0    0    0    0 

(/O  — 
(0  — 

(m)  — 


0  o 


Indication. 


stop.    Apply  brakes. 

Release  brakes. 

Flagman  go  back  and  protect  n-ar 
of  train. 

Flagrman  return  from  west  or  south. 

Flagman  return  from  east  or  north. 

When  running,  train  parted;  to  be 
repeated  until  answered  by  the 
signal  prescribed  by  Rule  12  id)* 
Answer  to  12   (d).T 

Answer  to  any  signal  not  otherwise 
provided  for. 

When  train  is  standinsr,  back.  An- 
swer to  12  (c)t  and  16  (c>.  When 
train  is  running,  answer  to  16  id). 

Call  for  signals. 

To  call  the  attention  of  yard  en- 
gines, extra  trains  or  trains  of  the 
same  or  inferior  class  or  Inferior 
right  to  signals  displayed  for  a 
following  section. 

Approaching  public  crosslngrs  at 
grade. 

Approaching  stations,  Junctions  and 
railroad  crossings  at  grrade. 


A  succession  of  short  sounds  of  the  whistle  is  an  alarm  for 
pprsoiis  or  cattle  on  the  track.J 

15.  Tlie  explosion  of  one  torpedo  is  a  signal  to  stop;  the 
explosion  of  two  not  more  than  200  feet  apart  is  a  signal  to  re- 
duce s])eed,  and  look  out  for  a  stop  si^rnal. 

IT).  communicating  signals. 


Sound. 

■(rt)~T\vo. 
(6)   Two. 

(c)  Tliree. 

(d)  Three, 
(f)   Four. 

if)  Four. 
{(j)  Five. 
()0   Five. 


Indication. 


When  a  train  is  standing,  start. 
When  train  is  running,  stop  at  once. 
When  train  is  standing,  back  the  train. 
When  train  is  running,  stop  at  next  station. 

When  train  is  standing,  apply  or  release  air 

braktis. 

When  train  is  running,  reduce  fq;>eed. 
When  train  is  standing,  call  in  flaipinan. 
Whon  train  is  running,  increase  speed. 


*  Soe  diagrram  page  551.  t  See  diagram  page  661. 

%  Some  railway  companies  insert  here  a  rule  to  the  following 
effect: 

Should  a  train  on  single  track  or  at  end  Of  double  track  fail  to 
an.swer  whistle  signal  (14fc)  as  provided,  the  train  displaying  the 
sigrnals  will  stop  at  once  and  not  proceed  until  the  alKnals  are 
acknowledged,  and  will  report  the  fact  to  the  auperintendent  from 
the  first  open  train  order  office. 
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Train  Signals. 

17.  The  head-light  will  be  displayed  to  the  front  of  every  train 
by  night,  and  must  be  concealed  when  a  train  turns  out  to  meet 
another  and  has  stopped  clear  of  main  track,  or  is  standing  to 
meet  trains  at  the  end  of  double  track  or  at  junctions. 

18.  Yard  engines  will  display  the  head-light  to  the  front  and 
rear  by  night.  "When  not  provided  with  a  head-light  at  the  rear, 
two  white  lights  must  be  displayed.  Yard  engines  will  not  display 
markers. 

19.  The  following  signals  will  be  displayed,  one  on  each  side  of 
the  rear  of  every  train,  as  markers,  to  indicate  the  rear  of  the 
train:  By  day,  green  flags:  By  night,  green  lights  to  the  front 
and  side  and  red  lights  to  the  rear;  except  when  the  train  is  clear 
of  the  main  track,  when  green  lights  must  be  displayed  to  the 
front,  side  and  rear* 

20.  All  sections,  except,  the  last,  will  display  two  green  flags 
and,  in  addition,  two  green  lights  by  night,  in  the  places  provided 
for  that  purpose  on  the  front  of  the  engine,  f 

21.  Extra  trains  will  display  two  white  flags  and,  in  addition, 
two  white  lights  by  night,  in  the  places  provided  for  that  purpose 
on  the  front  of  the  engine.J 

22.  When  two  or  more  engines  are  coupled,  the  leading  engine 
only  shall  display  the  signals  as  prescribed  by  Kules  20  and  21. 

23.  One  flag  or  light  displayed  where  in  Kules  19,  20  and  21 
two  are  prescribed  will  indicate  the  same  as  two;  but  the  proper 
display  of  all  train  signals  is  lequired. 

24.  When  cars  are  pushed  by  an  engine  (except  when  shifting 
or  making  up  trains  in  yards)  a  white  light  must  be  displayed  on 
the  front  of  the  leading  car  by' night. § 

25.  Each  car  on  a  passenger  train  must  be  connected  with  the 
engine  by  a  communicating  signal  appliance. 

26.  A  blue  flag  by  day  and  a  blue  light  by  night,  displayed  at 
one  or  both  ends  of  an  engine,  car  or  train,  indicates  that  workmen 
are  under  or  about  it;  when  thus  protected  it  must  not  be  coupled 
to  or  moved.  Workmen  will  display  the  blue  signals  and  the  same 
workmen  are  alone  authorized  to  remove  them.  Other  cars  must 
not  be  placed  on  the  same  track  so  as  to  intercept  the  view  of  the 
blue  signals,  without  first  notifying  the  workmen. 

Use  of  Signals. 

27.  A  signal  imperfectly  displayed,  or  the  absence  of  a  signal 
at  a  place  where  a  signal  is  usually  shown,  must  be  regarded  as  a 
stop  signal,  and  the  fact  reported  to  the . 


♦  See  diagrams,  pages  552,  553,  556,  559,  560,  561. 

t  See  diagrams,  pages  555,  556. 

t  See  diagrams,  pages  557,  558,  559. 

i  See  diagrams,  pages  562,  563. 
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28.  A  combined  green  and  white  signal  is  to  be  used  to  stop  a 
train  only  at  the  flag  stations  indicated  on  its  schedule.  When  it  is 
necessary  to  stop  a  train  at  a  point  that  is  not  a  flag  station  on  its 
schedule,  a  red  signal  must  1)6  used. 

29.  When  a  signal  (except  a  fixed  signal)  is  given  to  stop  a 
train,  it  must,  unless  otherwise  provided,  be  acknowledged  as  pre- 
scribed by  Rule  14   (^f)   OT.{h), 

30.  The  engine-bell  must  be  rung  when  an  engine  is  about  to 
move. 

31.  The  engine-bell  must  be  rung  on  approadiing  every  public 
road  crossing  at  grade,  and  until  it  is  passed;  and  the  whistle 
must  be  sounded  at  alL  whistling-posts. 

32.  The  unnecessary  use  of  either  the  whistle  or  the  bell  is 
prohibited.  They  will  be  used  only  as  prescribed  by  rule  or  law, 
or  to  prevent  accident. 

33.  Watchmen  stationed  at  public  road  and  street  crossings 
must  use  red  signals  only  when  necessary  to  stop  trains. 

Superiority  of  Trains. 

71.  A  train  is  superior  to  another  train  by  right,  clasis  or  direc- 
tion. 

Right  is  conferred  by  train  order;  class  and  direction  by  Time- 
table. 

Right  is  superior  to  class  or  direction. 

Direction  is  superior  as  between  trains  of  the  same  class. 

Note. — Superiority  by  direction  is  limited  to  single  track. 

72.  Trains  of  the  first  class  are  superior  to  those  of  the  second; 
trains  of  the  second  class  are  superior  to  those  of  the  third ;  and  so 
on. 

Trains  in  the  direction  specified  by  the  Time-table  are  superior  to 
trains  of  the  same  class  in  the  opposite  direction. 

73.  Extra  trains  are  inferior  to  regular  trains. 

Movement  of  Trains. 

82.  Time-table  schedules,  unless  fulfilled,  are  in  effect  for 
twelve  hours  after  their  time  at' each  station. 

Regular  trains  twelve  hours  behind  either  their  schedule  arriving 
or  leaving  time  at  any  station  lose  both  right  and  schedule,  and 
can  thereafter  proceed  only  as  authorized  by  train  order. 

83.  A  train  must  not  leave  its  initial  station  on  any  division  (or 
subdivision)  or  a  junction,  or  pass  from  double  to  single  track, 
until  it  has  been  ascertained  whether  all  trains  due,  which  are 
superior,  or  of  the  same  class,  have  arrived  or  left. 

84.  A  train  must  not  start  until  the  proper  signal  is  given. 

85.  When  a  train  of  one  schedule  is  on  the  time  of  another 
schedule  of  the  same  class  in  the  same  direction,  it  will  proceed  on 
its  own  schedule. 

Trains  of  one  schedule  may  pass  trains  of  another  sehednle  of 
the  same  class,  and  extras  may  pass  and  run  ahead  of  extras. 
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86.  An  inferior  train  must  clear  the  time  of  a  superior  train  in 
the  same  direction,  not  less  than  five  minutes,  but  must  be  clear  at 
the  time  a  first-class  train,  in  the  same  direction,  is  due  to  leave 
the  next  station  in  the  rear  where  time  is  shown. 

87.  An  inferior  train  must  keep  out  of  the  way  of  opposing 
superior  trains  and  failing  to  clear  the  main  track  by  the  time 
required  by  rule  must  be  protected  as  prescribed  by  Rule  99. 

Extra  trains  must  clear  the  time  of  regular  trains minutes 

unless  otherwise  provided,  and  will  be  governed  by  train  orders 
with  respect  to  opposing  extra  trsiins. 

88.  At  meeting  points  between  trains  of  the  same  class  the 
inferior  train  must  clear  the  main  track  before  the  leaving  time  of 
the  superior  train. 

At  meeting  points  between  extra  trains,  the  train  in  the  inferior 
Time-table  direction  must  take  the  siding  unless  otherwise' provided. 

Trains  must  pull  into  the  siding  when  practicable;  if  necessary 
to  back  in,  the  train  must  first  be  protected,  as  prescribed  by  Rule 
99,  unless  otherwise  provided. 

89.  At  meeting  points  between  trains  of  different  classes  the 
inferior  train  must  take  the  siding  and  clear  the  superior  train  at 
least  five  minutes  and  must  pull  into  the  siding,  when  practicable. 
If  necessary  to  back  in,  the  train  must  first  be  protected  as  pre- 
scribed by  Rule  99,  unless  otherwise  provided. 

Note  to  Rules  Nos.  88  and  89. — The  Committee  recommends,  that 
where  greater  clearance  is  necessary  Rule  No.  88  should  require 
a  clearance  of  FIVE  minutes  and  Rule  No.   89  of  TEN  minutes. 

90.  Trains  must  stop  at  schedule  meeting  stations,  if  the  train 

to  be  met  is  of  the  same  class,  unless  the  switch  is  right  and  the 
track  clear. 

When  the  expected  train  of  the  same  class  is  not  found  at  the 
schedule  meeting  station,  the  superior  train  must  approach  all 
sidings  prepared  to  stop,  until  the  expected  train  is  met  or  passed. 

Trains  must  stop  clear  of  the  switch  used  by  the  train  to  be  met 
in  going  on  the  siding. 

91.  Unless  some  form  of  block  signal  is  used,  trains  in  the  same 
direction  must  keep  at  least  five  minutes  apart,  except  in  closing 
up  at  stations. 

Note  to  Rule  91. — The  Committee  recommends,  that  where 
greater  clearance  is  necessary,  Rule  No.  91  should  allow  a  clear- 
ance of  TEN  minutes  or  more. 

92.  A  train  must  not  arrive  at  a  station  in  advance  of  its 
schedule  arriving  time. 

A  train  must  not  leave  a  station  in  advance  of  its  schedule 
leaving  time. 

93.  Within  yard  limits  the  main  track  may  be  used,  protecting 
against  class  trains. 

class  and  extra  trains  must  move  within  yard  limits  pre- 
pared to  stop  unless  the  main  track  is  seen  or  known  to  be  clear. 

94.  A  train  which  overtakes  another  train  so  disabled  that  it 
cannot  proceed  will  pass  it,  if  practicable,  and  if  necessary  will 
assume  the  schedule  and  take  the  train  orders  of  the  disabled  train. 


512  OPERATIXG  TKAIN8 

proceed  to  the  next  open  telegraph  office,  and  there  report  to  the 

.    The  disabled  train  will  assume  the  right  or  schedole 

and  take  the  train  orders  of  the  last  train  with  which  it  has 
exchanged  and  Avill,  when  able,  proceed  to  and  report  from  the 
next  oi>en  telegraph  office. 

When  a  train,  unable  to  proceed  against  the  right  or  schedule  of 
an  opposing  train,  is  overtaken  between  telegraph  stations  by  an 
inferior  train  or  a  train  of  the  same  class  having  right  or  schedule 
which  permits  it  to  proceed,  the  delaj-ed  train  may,  after  proper 
consultatiun  with  the  following  train,  precede  it  to  the  next  tele- 
graph station,  where  it  must  reiK)rt  fh  .     When  opposing 

trains  are  met  under  these  circumstances,  it  must  be  fully  explained 
to  them  by  the  leading  train  that  the  expected  train  is  following. 

95.     Two  or  more  sections  may  be  run  on  the  same  schedule. 

Each  section  has  equal  Time-table  authority.  A  train  must  not 
display  signals  for  a  following  section  without  orders  from  the 


96.  When  signals  displayed  for  a  section  are  taken  down  at  any 
l)oint  before  that  section  arrives,  the  conductor  will,  if  there  be  no 
otlier  provision,  arrange  in  writing  with  the  operator,  or  if  there 
]je  no  operator,  with  the  switchtender,  or  in  the  absence  of  both; 
with  a  tlagnian  left  there  for  that  purpose,  to  notify  all  opposing 
inferior  trains  or  trains  of  the  same  class  leaving  such  point,  that 
the  section  for  which  the  signals  were  displayed  has  not  arrived. 

Xoto  to  Rule  96. — The  Committee  recommends.  If  a  company 
desires  to  have  all  opposing-  trains  notified,  that  the  last  sentence 
of  Rule  1*6  l>e  chanj?ed  to  read:  "to  notify  all  opposinfir  trains  that 
the  sections  for  which  signals  were  displayed  has  not  arrived." 

97.  FLxtra  trains  must  not  be  run  without  orders  from  the 

98.  Trains  must  approach  the  end  of  double  track,  junctions, 
railroad  crossings  at  grade,  and  drawbridges,  prepared  to  stop, 
unless  t)ie  switches  and  signals  are  right  and  the  track  is  clear. 
Where  required  by  law,  trains  must  stop. 

99.  When  a  train  stops  or  is  delayed,  under  circumstances  in 
which  it  may  be  overtaken  by  another  train  the  flagman  must  go 
back  immediately  with  stop  signals  a  sufficient  distance  to  insure 
full  protection.  When  recalled  he  may  return  to  his  train,  first 
placing  two  torpedoes  on  the  rail  when  the  conditions  require  it. 

The  front  of  a  train  must  be  protected  in  the  same  way,  when 
necessary,  by  the . 

TOO.    When  the  flagman  goes  back  to  protect  the  rear  of  the 

train,  the must,  in  the  case  of  passenger  trains,  and 

the  next  brakeman  in  the  case  of  other  trains,  take  his  place  on  the 
train. 

101.  If  a  train  should  part  while  in  motion,  trainmen  must,  if 
possible,  prevent  damage  to  the  detached  portions.  The  signals 
prescribed  by  Rules  12  (d)  and  14  (f)  must  be  given. 

The  detached  portion  must  not  be  moved  or  passed  until  the 
front  portion  comes  back. 
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102.  When  cars  are  pushed  by  an  engine  (except  when  shifting 
and  making  up  trains  in  yards)  a  flagman  must  take  a  conspicuous 
position  on  the  front  of  the  leading  car. 

103.  Messages  or  orders  respecting  the  movement  of  trains  or 
the  condition  of  track  or  bridges  must  be  in  writing. 

104.  Switches  must  be  left  in  proper  position  after  having  been 
used.  Conductors  are  responsible  for  the  position  of  the  switches 
used  by  them  and  their  trainmen,  except  where  switchtenders  are 
stationed. 

A  switch  must  not  be  left  open  for  a  following  train  unless  in 
charge  of  a  trainman  of  such  train. 

105.  Both  conductors  and  enginemen  are  responsible  for  the 
safety  of  their  trains  and,  under  conditions  not  provided  for  by  the 
rules,  must  take  every  precaution  for  their  protection. 

106.  In  all  cases  of  doubt  or  uncertainty  the  safe  course  must 
be  taken  and  no  risks  run.* 


*  Some  railway  companies  add  the  following: 

Before  a  switch  which  is  protected  by  a  distant  signal  manually 
operated  by  trainmen  is  opened  for  a  movement  from  a  siding  to  a 
main  track,  if  the  signal  cannot  be  seen  from  the  switch,  the  signal 
lever  must  first  be  placed  at  Caution,  then  at  least  one  minute 
permitted  to  elapse  to  allow  time  for  an  approaching  train  to 
appear. 

After  resetting  the  switch  for  main  track  movements,  the  signal 
lever  must  be  thrown  and  locked  in  its  normal  position  causing  the* 
signal  to  indicate  Proceed. 

The  distant  semaphore  switch  signal  is  jjrovided  only  as  an 
additional  safeguard  and  does  not  relieve  trainmen  from  protect- 
ing as  prescribed  by  rule  99. 

Extra  precautions  must  be  taken  in  stormy  or  foggy  weather. 
•  Trainmen  or  other  employes  must  not  unlock  nor  stand  within 
twenty  feet  of  a  main  track  switch  on  the  approach  or  during  the 
passing  of  any  train,  and  when  practicable  will  stand  on  the  oppo- 
site side  of  the  track  from  the  switch  lever. 

When  a  train  backs  in  a  siding  to  meet  or  be  passed  by  another 
train,  the  enginemen,  when  his  engine  is  clear  of  the  main  track, 
must  also  see  that  the  switch  is  properly  set  for  the  main  track. 
And  when  entering  or  leaving  a  siding  or  other  track,  he  must  see 
that  switches  ahead  are  properly  set. 

If  a  main  track  switch  is  defective,  or  has  a  defective  lock,  the 
switch  must  be  secured  and  reported  at  once  by  wire  to  the  super- 
intendent. 

Main  track  switch  targets  will  show  edge  of  target  and  at  night 
a  green  light  when  set  for  main  track,  or  face  of  target  and  at 
night  a  red  light  when  set  for  siding,  or  junction  tracks. 

In  approaching  a  station  where  a  passenger  train  is  due  or  past 
due,  and  where  the  view  is  not  clear,  trains  must  be  under  perfect 
control  so  that  they  may  be  stopped,  if  necessary,  before  reaching 
the  station. 

All  trains  will  reduc%speed  to  four  miles  per  hour  when  passing 
a  passenger  train  receiving  or  discharging  passengers. 

When  %topping  to  take  coal  or  water,  freight  trains  must  stop 
not  less  than  one  hundred  feet  before  reaching  the  coal  shed  water 
tank  or  stand  pipe,  and  the  engine  must  be  detached,  leaving  the 
air  brakes  applied. 

Conductors  and  enginemen  must  consult  their  respective  bulle- 
tin- boards  before  starting  out,  and  neglect  to  do  so  will  not  be 
considered  as  a  valid  excuse  for  failure  to  comply  with  instruc- 
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SINGLE    TRACK. 

Rules  for  Movement  by  Train  Orders. 

201.  For  movements  not  provided  for  by  Time-table,  train 
orders   will   be   issued   by  authority  and   over   the   signature  of 

the    .      They   must    contain    neither    information   nor 

instructions  not  essential  to  such  mov'ements. 

They  must  be  brief  and  clear;  in  the  prescribed  forms  when 
H]>i>lirable;  and  without  erasure,  alteration  or  interlineation. 

202.  Each  train  order  must  be  given  in  the  same  words  to  all 
persons  or  trains  addressed. 

203.  Train  orders  will  be  numbered  consecutively  each  day, 
beginning  with  No.  —  at  midnight. 

204.  Train  orders  must  be  addressed  to  those  who  are  to  execute 
them,  naming  the  place  at  which  each  is  to  receive  his  copy.  Those 
for  a  train  must  be  addressed  to  the  conductor  and  engineman,  and 
also  to  any  one  who  acts  as  its  pilot.  A  copy  for  each  person 
addressed  must  be  supplied  by  the  operator. 

Orders  addressed  to  operators  restricting  the  movement  of  trains 
must  be  respected  by  conductors  and  enginemen  the  same  as  if 
addressed  to  them. 

205.  Each  train  order  must  be  written  in  full  in  a  book  pro- 
vided for  the  purpose  at  the  office  of  the  ;  and  with 
it  recorded  the  names  of  those  who  have  signed  for  the  order;  the 
time  and  the  signals  which  show  when  and  from  what  offices  the 
order  was  repeated  and  the  responses  transmitted;  and  the  train 
dispatcher's  initials.  These  records  must  be  made  at  once,  and 
never  from  memory  or  memoranda. 

206.  Regular  trains  will  be  designated  in  train  orders  by  their 
numbers,  as  "No.  10,"  or  "2d  No.  10,"  adding  engine  numbers  if 
desired.  Extra  trains  will  be  designated  by  eng^ine  nmnbers,  and 
the  direction  as  Extra  798  "East"  or  "West."  Other  nmnbers 
and  time  will  be  stated  in  figures  only. 

207.  To  transmit  a  train  order,  the  signal  "31"  or  the  signal 
"19"  followed  by  the  direction  must  be  given  to  each  offiee 
addressed,  the  number  of  copies  being  stated,  if  more  or  less  than 
three— thus,  "31  West  copy  5,"  or  "19  East  copy  2." 

Note  to  Rule  207.— Where  forms  "31"  and  "19"  are  not  both  In 
use.   the  signal   may  be   omitted. 

208  {A).  A  train  order  to  be  sent  to  two  or  more  officea  most  be 
transmitted  simultaneously  to  as  many  of  them  as  practicable.  The 
several  addresses  must  be  in  the  order  of  superiority  of  trainsy  each 
office  taking  its  proper  address.  When  not  sent  simultaneoiialy  to 
all,  the  order  must  be  sent  first  to  the  sup^ior  train. 


tions  posted  thereon;  location  of  bulletin  boards  will  be  specified 
on  the  division  time-tables. 

Registering-  stations  will  be  indicated  on  the  dlviaion  time- 
tables. Conductors  must  promptly  regrister  the  time  of  arrival 
and  departure  of  their  trains  at  all  such  stations*  together  with 
additional  information  called  for. 
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208  (B),  A  train  order  to  be  sent  to  two  or  more  offices  must 
be  transmitted  simultaneously  to  as  many  of  them 'as  practicable. 

The  several  addresses  must  be  in  the  order  of  superiority  of  trains 
and  when  practicable  must  include  the  operator  at  the  meeting  or 
waiting  point,  each  office  taking  its  proper  address. 

When  not  sent  simultaneously  to  all,  the  order  must  be  sent  first 
to  the  superior  train. 

Copies  of  the  order  addressed  to  the  operator  at  the  meeting  or 
waiting  point  must  be  delivered  to  all  trains  affected  until  all  have 
arrived  from  one  direction.* 

209.  Operators  receiving  train  orders  must  write  them  in  mani- 
fold during  transmission  and  if  they  cannot  at  one  writing  make 
the  requisite  number  of  copies,  must  trace  others  from  one  of  the 
copies  first  made. 

Note  to  Rule  209. — If  the  typewriter  is  used  for  copying  train 
orders,  when  additional  copies  are  made,  the  order  must  be  re- 
peated from  such  copies  to  the  train  dispatcher  and  "complete" 
given  in  the  usual  manner. 

210.  When  k  *'31''  train  order  has  been  transmitted,  operators 
must  (unless  otherwise  directed)  repeat  it  at  once  from  the  mani- 
fold copy  in  the  succession  in  which  the  several  offices  have  been 
addressed  and  then  write  the  time  of  repetition  on  the  order.  Each 
operator  receiving  the  order  should  observe  whether  the  others 
repeat  correctly. 

Note  to  Rule  210. — The  blanks  in  the  above  rule  may  be  filled  for 
each  road  to  suit  its  own  requirements.  On  roads  where  the  sig- 
nature of  the  engineman  is  desired,  the  words  "except  enginemen," 
and  the  last  sentence  in  the  second  paragraph  may  be  omitted.  If 
preferred,  each  person  receiving  an  order  may  be  required  to  read 
it  aloud  to  the  operator. 

Those  to  whom  the  order  is  addressed,  except  enginemen,  must 
then  sign  it,  and  the  operator  will  send  their  signatures  preceded 

by  the  number  of  the  order  to  the  .     The  response 

" complete,'*  and  the  time,  with  the  initials  of  the  ,  will 

then  be  given  by  the  train  dispatcher.  Each  operator  receiving 
this  response  will  then  write  on  each  copy  the  word  ''complete," 
the  time,  and  his  last  name  in  full,  and  then  deliver  a  copy  to 
each  person  addressed,  except  enginemen.  The  copy  for  each 
engineman  must  be  delivered  to  him  personally  by . 

211.  When  a  **19"  train  order  has  been  transmitted,  operators 
must  (unless  otherwise  directed)  repeat  it  at  once  from  the  mani- 
fold copy,  in  the  succession  in  which  the  several  offices  have  been 
addressed.  Each  operator  receiving  the  order  should  observe 
whether  the  others  repeat  correctly.     When  the  order  has  been 


*  Some  railway  companies  Insert  here  a  rule  to  the  following 
effect:  Meeting  orders,  or  orders  conferring  rights  to  the  point 
where  placed,  must  not  be  addressed  to  the  trains  of  superior 
right,  at  the  point  of  execution,  if  it  can  be  avoided.  When  it 
cannot  be  avoided,  special  precaution  must  be  taken  by  the  train 
dispatchers  and  operators  to  insure  safety,  and  the  following 
notice  will  be  incorporated  in  the  order;  " gets  this  order  at 
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repeated  correctly  by  an  oi>eratory  the  response  "complete,"  and 

the  time,  with  the  initials  of  the ,  wiU  be  given  by  the  train 

dispatcher.  The  operator  receiving  this  response  will  then  write 
on  each  copy  the  word  "complete/'  the  time,  and  his  last  name 
in  full,  and  personally  deliver  a  copy  to  each  person  addressed 
without  taking  his  signature.  But  when  delivery  to  engineman 
will  take  the  operator  from  the  immediate  vicinity  of  his  office, 

the  engineman 's  copy  will  be  delivered  by . 

When  a  "19"  train  order  restricting  the  superiority  of  a  train 
is  issued  for  it  at  the  point  wliere  such  superiority  is  restricted, 
tlie  train  must  be  brought  to  a  stop  before  delivery  of  the  order. 

212.  A  train  order  may,  when  so  directed  by  the  train  dis- 
patcher, be  acknowledged  without  repeating,  by  the  operator 
responding:  *'X;  Number  of  Train  Order  to  Train  Number/ *  with 
the  operator's  initials  and  office  signal.  The  operator  must  then 
write  on  the  order  his  initials  and  the  time.* 

213.  "Complete"  must  not  be  given  to  a  train  order  for  de- 
livery to  an  inferior  train  until  the  order  has  been  repeated  or  the 
"X"  response  sent  by  the  operator  who  receives  tie  order  for 
the  superior  train. 

214.  "Wlien  a  train  order  has  been  repeated  or  **X"  response 
sent,  and  before  "complete"  has  been  given,  the  order  must  be 
treated  as  a  liolding  order  for  the  train  addressed,  but  must  not 
be  otherwise  acted  on  until  * '  complete  * '  has  been  given. 

If  the  line  fails  before  an  office  has  repeated  an  order  or  has 
sent  the  "  X  "  response,  the  order  at  that  office  is  of  no  effect  and 
must  be  there  treated  as  if  it  had  not  been  sent. 

215.  The  operator  who  receives  and  delivers  a  train  order  must 
preserve  the  lowest  copy. 

216.  For  train  orders  delivered  by  the  train  dispatcher  the 
requirements  as  to  the  record  and  delivery  are  the  same  as  at  other 
offices. 

217.  A  train  order  to  be  delivered  to  a  train  at  a  point  not  a 
telegraph  station,  or  at  one  at  which  the  telegraph  office  is  closed, 
must  be  addressed  to 


"r.  and  E.  {at  ),  care  of 


»i 


and  forwarded  and  delivered  by  the  conductor  or  other  person  in 
whose  care  it  is  addressed.  When  form  31  is  nsed  "complete" 
Avill  be  given  upon  the  signature  of  the  person  by  whom  the  order 
is  to  be  delivered,  who  must  be  supplied  with  copies  for  the  con- 
ductor and  engineman  addressed,  and  a  copy  upon  whicli  he  shall 
take  their  signatures.  This  copy  he  mujst  deliver  to  the  first 
operator  accessible,  who  must  preserve  it,  and  at  once  transmit  the 
signatures  of  the  conductor  and  engineman  to  the  train  dispatcher. 


*  Some  railway  companies  insert  here  a  rule  as  follows:  '"X* 
Is  the  operator's  acknowledgment  that  an  order  has  been  received 
for  a  specified  train,  or  trains,  and  the  train  order  siflpnal  displayed 
at  "stop"  and.  until  the  orders  have  been  delivered  or  annulled, 
the  signal  must  not  be  restored  to  proceed. 
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Orders  so  delivered  must  be  acted  on  as  if  *  *  complete ' '  had  been 
given  in  the  usual  way. 

For  orders  which  are  sent,  in  the  manner  herein  provided,  to  a 
train,  the  superiority  of  which  is  thereby  restricted,  *' complete" 
must  not  be  gW&a.  to  an  inferior  train  until  the  signatures  of  the 
conductor  and  engineman  of  the  superior  train  have  been  sent  to 
the . 

218.  When  a  train  is  named  in  a  train  order,  by  its  schedule 
number  alone,  all  sections  of  that  schedule  are  included,  and  each 
must  have  copies  delivered  to  it. 

219.  Unless  otherwise  directed,  an  operator  must  not  repeat  or 
give  the  **X''  response  to  a  train  order  for  a  train  which  has 
been  cleared  or  of  which  the  engine  has  passed  his  train-order 
signal  until  he  has  obtained  the  signature  of  the  conductor  and 
engineman  to  the  order. 

220.  Train  orders  once  in  effect  continue  so  until  fulfilled,  super- 
seded or  annulled.  Any  part  of  an  order  specifying  a  particular 
movement  may  be  either  superseded  or  annulled. 

Orders  held  by  or  issued  for  or  any  part  of  an  order  relating 
to  a  regular  train  become  void  when  such  train  loses  both  right  and 
schedule  as  prescribed  by  Rules  4  and  82,  or  is  annulled. 

221.  (A).  A  fixed  signal  must  be  used  at  each  train-order  ofl&ce 
which  shall  indicate  **stop''  when  there  is  an  operator  on  duty, 
except  when  changed  to  '* proceed"  to  allow  a  train  to  pass  after 
getting  train  orders,  or  for  which  there  are  no  orders.  A  train 
must  not  pass  the  signal  while  **stop"  is  indicated.  The  signal 
must  be  returned  to  *  *  stop ' '  as  soon  as  a  train  has  passed.  It  must 
be  fastened  at  '* proceed"  only  when  no  operator  is  on  duty. 

Note  to  Rule  221  (A). — The  conditions  which  affect  trains  at 
stations  vary  so  much  that  it  is  recommended  each  road  adopt  such 
reg-ulations  supplementary  to  thi§  rule  as  may  best  suit  its  own 
requirements. 

Operators  must  have  the  proper  appliances  for  hand  signaling 
ready  for  immediate  use  if  the  fixed  signal  should  fail  to  work 
properly.  If  a  signal  is  not  displayed  at  a  night  office,  trains 
which  have  not  been  notified  must  stop  and  ascertain  the  cause, 

and  report  the  facts  to  the  from  the  next  open  telegraph 

office. 

Where  the  semaphore  is  used,  the  arm  indicates  * '  stop ' '  when 
horizontal  and  *  *  proceed ' '  when  in  an  inclined  position. 

221,  (B,)  A  fixed  signal  must  be  used  at  each  train-order  office, 
which  shall  indicate  ' '  stop ' '  when  trains  are  to  be  stopped  for  train 
orders.  When  there  are  no  orders  the  signal  must  indicate  "pro- 
ceed. * ' 

When  an  operator  receives  the  signal  * '  31, "  or  *  *  19, "  followed 
by  the  direction  he  must  immediately  display  the  **stop  signal" 
for  the  direction  indicated  and  then  reply  "stop  displayed;" 
adding  the  direction  and  until  the  orders  have  been  delivered  or 
annulled  the  signal  must  not  be  restored  to  "proceed."     While 
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"stop"  is  indicated  trains  must  not  proceed  without  a  clearance 
card   (Form (A)  ). 

Operators  must  have  the  proper  appliances  for  hand  signaling 
ready  for  immediate  use  if  the  fixed  signal  should  fail  to  work 
pro|»erly.  If  a  signal  is  not  displayed  at  a  night  office,  trains 
which  have  not  been  notified  must  stop  and  ascertain  the  cause, 

and  report  the  facts  to  the  from  the  next  open  telegraph 

office. 

Where  the  semaphore  is  used,  the  arm  indicates  "stop"  when 
horizontal  and  "proceed"  when  in  an  inclined  position. 

Note  to  Rules  221  (A)  and  221  (B).-^— The  Committee  has  recom- 
mended two  forms  of  Rule  221,  leaving-  it  discretionary  to  adopt 
one  or  both  of  these  forms  accordingr  to  the  circumstances  of  the 
traffic. 

222.  Operators  will  promptly  record  and  report  to  the  

the  time  of  departure  of  all  trains  and  the  direction  of  extra  trains. 
They  will  record  the  time  of  arrival  of  trains  and  report  it  when  so 
directed. 

223.  The  following  signs  and  abbreviations  may  be  used: 
Initials  for  signature  of  the  . 

Such  office  and  other  signals  as  are  arranged  by  the . 

C  &  E — for  Conductor  and  Engineman. 

X — Train  will  be  held  until  order  is  made  "complete." 

Com — for  Complete. 

O   S — Train   Report. 

No — for  Number. 

Eng — for  Engine. 

Sec — for  Section. 

Psgr — for  Passenger. 

Frt — for  Freight. 

Mins — for  Minutes. 

Jet — for  Junction. 

Dispr — for  Train  Dispatcher. 

Opr — for  Operator. 

31  or  19 — ^to  clear  the  line  for  Train  Orders,  and  for  Oper- 
ators to  ask  for  Train  Orders. 

S  D— f  or  *  *  Stop  Displayed. ' ' 

The  usual  abbreviations  for  the  names  of  the  months  and 
stations. 

* 

General  Note. — Blanks  in  the  rules  may  be  filled  by  each  road  to 

suit  its  own  organization  or  requirements. 

SINGLE    TRACK. 

Forms  of  Train  Orders. 

Form  A.     Fixing  Meeting  Points  foe  Opposino  Teains. 


(1.) meet at . 

(2.) meet at at r-  (and  M  on). 
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EXAMPLES. 

(1)  No.  1  meet  No.  2  at  "B." 
No.  3  meet  2d  No.  4  at  *'B.*' 
No.  5  meet  Extra  95  east  at  "B." 

Extra  652  north  meet  Extra  231  south  at  "B." 

(2)  No.  2  and  2d  No.  4  meet  Nos.  1  and  3  at  "C"  and  Extra 

95  west  at  *'D." 
No.  1  meet  No.  2  at  *'B"  2d  No.  4  at  **C''  and  Extra  95 
east  at  *'D."  ' 

Trains  receiving  these  orders  will  run  with  respect  to  each  other 
to  the  designated  points  and  there  meet  in  the  manner  provided  by 
the  Rules. 

Form  B.    Directing  a  Train  to  Pass  or  Run  Ahead  of 

Another   Train. 


(1.) pass at . 

(2.) ■ —  pass when  overtaken. 

(3.) run  ahead  of to . 

(4.) run  ahead  of until  overtaken. 

(5.) pass at and  run  ahead  of 


to 

examples. 

(1.)  No.  1  pass  No.  3  at  **K.'' 

(2.)  No.  6  pass  No.  4  when  overtaken. 

(3.)  Extra  594  east  run  ahead  of  No.  6  *' M''  to  '* B." 

(4.)  Extra  95  west  run  ahead  of  '*B'*  until  overtaken. 

(5.)  No.  1  pass  No.  3  at  **K''  and  run  ahead  of  No.  7  *'M" 
to   "Z.'' 

When  under  (1)  a  train  is  to  pass  another  both  trains  will  run 
according  to  rule  to  the  designated  point  and  there  arrange  for  the 
rear  train  to  pass  promptly. 

Under  (2),  both  trains  will  run  according  to  rule  until  the 
second-named  train  is  overtaken  and  then  arrange  for  the  rear 
train  to  pass  promptly. 

Under  (3),  the  second-named* train  must  not  exceed  the  speed 
of  the  first-named  train  between  the  points  designated. 

Under  (4),  the  first-named  train  will  run  ahead  of  the  second- 
named  train  from  the  designated  station  until  overtaken,  and  then 
arrange  for  the  rear  train  to  pass  promptly. 

When  an  inferior  train  receives  an  order  to  pass  a  superior  train, 
right  is  conferred  to  run  ahead  of  the  train  passed  from  the  desig- 
nated point. 
Form  C.    Giving  Right  to  a  Train  Over  an  Opposing  Train. 

has  right  over to . 

EXAMPLES. 

(1.)  No.  1  has  right  over  No.  2  ''G"  to  "X." 

(2.)  Extra  31  east  has  right  over  No.  3  *'F"  to  '*A." 
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This  order  gives  right  to  the  train  first  named  over  the  other 
train  between  the  points  named. 

If  the  trains  meet  at  either  of  the  designated  points,  the  first- 
named  train  nmst  take  the  siding,  unless  the  order  otherwise  pre- 
scribes. 

Under  (1),  if  the  second-named  train  reaches  the  point  last 
named  before  the  other  arrives  it  may  proceed,  keeping  clear  of 
the  opposing  train  as  many  minutes  as  such  train  was  before 
required  to  clear  it  under  the  Rules. 

tinder  (2),  the  regular  train  must  not  go  beyond  the  point  last 
named  until  the  extra  train  has  arrived,  unless  directed  by  train 
order  to  do  so. 

Form  D.    Giving  Regular  Trains  the  Right  Over  a 

Given  Train. 

[OMITTED,     not  USED] 

Form  E.  Time  Orders. 

(1.) run late to . 

(2.) run late to  — = and  — late 

to etc. 

(3.) wait  at until for . 

(4.) wait  at until . 

until . 

until . 

EXAMPLES. 

(1.)  No,  1  run  20  min  late  "A'*  to  "G." 

(2.)  No.  1  run  20  min  late  "A"  to  "G"    and    15    min   late 
** G"  to  '* K  "  etc, 

(3.)  No,  1  wait  at'' 'H"  until  10  a  m  for  No.  2. 

(4.)  Nos,  1  and  3  wait  at"N"  until  10  a  m. 

"P"  until  10:30  a  m. 
"R"  untU  10:55  a  m  etc. 

(1)  and  (2)  make  the  schedule  time  of  the  train  named,  between 
the  stations  mentioned,  as  much  later  as  stated  in  the  order,  and 
any  otlier  train  receiving  the  order  is  required  to  run  with  respect 
to  til  is  later  time,  as  before  required  to  run  with  respect  to  the 
regular  seliodule  time.  The  time  in  the  order  should  Tie  such  as 
can  1)0  easily  added  to  the  schedule  time. 

Under  (3)  the  train  first  named  must  not  pass  the  designated 
point  before  the  time  given,  unless  the  other  train  has  arrived. 
The  train  last  named  is  required  to  run  with  respect  to  the  time 
specified  at  the  designated  point  or  any  intermediate  station  where 
scheduled  time  is  earlier  than  the  time  specified  in  the  order,  as 
before  required  to  run  with  respect  to  the  schedule  time  of  the 
train  first  named. 

Tnder  (4),  the  train  (or  trains)  named  must  not  pass  the 
designated  points  before  the  times  given. 
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Other  trains  receiving  the  order  are  required  to  run  with  respect 
to  the  time  specified  at  the  designated  points  or  any  intermediate 
station  where  schedule  time  is  earlier  than  the  time  specified  in  the 
order  as  before  required  to  run  with  respect  to  the  schedule  time  of 
the  train  (or  trains)  named. 

All  of  these  examples  may  be  used  in  connection  with  an  extra 
train  created  by  example  (3)  of  Form  G  and  ihe  times  at  each 
point  stated  in  that  example  have  the  same  meaning  as  schedule 
times  in  the  foregoing  examples. 

Form  F.     For  Sections. 

(1.) display  signals  and  run  as to . 

(2.) run  as to 


(3.) display  signals to for . 

(6.) is  withdrawn  as at .' 

(7.) instead  of display  signals  and  run  as 


to 


(8.) — take    down  signals  at . 

(9.) and reverse  positions  as  and 

to . 


EXAMPLES. 

(/.)  Eng  20  display  signals  and  run  as  1st  No.  1  ** A^^  to  ''Z.'^ 

(2.)  Eng  25  run  as  2d  No.  1  ''A'*  to  *'Z." 

(S.)  No.  1  display  signals  ** A''  to  ** G''  for  Eng  65. 

2d  No.  1  display  signals  '*B*'  to  '*E''  for  Eng  99. 

These  examples  may  be  modified  as  follows: 

(4.)  Engs  20,  25  and  99  run  as  1st,  2d  and  3d  No.  1  **A'' 
to  ''Z.'' 

Example  (1)  is  to  be  used  when  the  number  of  the  engine  for 
which  signals  are  displayed  is  unknown  and  is  to  be  followed  by 
example  (2),  both  being  single  order  examples. 

Under  examples  (2)  and  (3)  the  engine  named  will  not  display 
signals. 

Under  example  (4)  the  engine  last  named  will  not  display 
signals. 

For  changing   sections: 

To  add  an  intermediate  section  the  following  modification  of 
example  (1)  will  be  used: 

(5.)  Eng  85  display  signals  and  run  as  2d  No.  1  '*N''  to  ''Z.'' 
Following  sections  change  numbers  accordingly. 

Under  (5)  Engine  85  will  display  signals  and  run  as  directed 
and  following  sections  will  take  the  next  higher  number. 

To  drop  an  intermediate  section  the  following  example  will  be 
used : 

(6.)  Eng  85  is  withdrawn  as  2d  No.  1  at  ''H.''  Following 
sections  change  numbers  accordingly. 

Under  (6)  Engine  85  will  drop  out  at  **H"  and  following  sec- 
tions will  take  the  next  lower  number. 
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To  Rulmtituto  pne  engine  for  another  on  a  section,  the  following 
will  !>c  iiKTd: 

(7.)  Kng  18  inntead  of  Eng  85  display  signals  and  run  as  2d 
\()    1  *  *  R* '  to  *  *  Z  " 

Vu(\oT  (7)  Kngine  85  will  drop  out  at  "R"  and  Engine  18 
will  run  «h  dirivted. 

If  F]ii^iiH»  85  is  lust  section  the  words  "display  signals  and'' 
will  1)0  oTnittp<l.     Following  sections  need  not  be  addressed. 

Tn  diHcontiniio  tlio  display  of  signals  the  following  example 
will  bo  usod: 

(8.)   2d  No.  1  take  down  signals  at  *'D.'' 

Under  example  (8)  2d  No.  1  will  take  down  signals  as  directed 
and  a  following  section  must  not  proceed  beyond  the  point  named. 

To  pass  one  section  by  another,  the  following  will  be  used: 

(0.)  Kngs  i)9  and  25  n»verse  positions  as  2d  and  3d  No.  1  **H'' 
to'*Z.'*  ' 

Under  (0)  Kngine  99  will  run  ahead  of  Engine  25  "H"  to 
**Z, "  and.  if  necessary,  l)oth  engines  will  arrange  signals  aceord- 
injjly.    Kollowinj;  sections,  if  any,  need  not  be-addressed. 

The  eharai'ter  of  a  train  for  which  signals  are  displayed  may  be 
stated.  K.Mch  section  affected  by  the  order  must  have  copies,  and 
must  jirraiijie  signals  accordingly. 

To  annul  a  section  for  which  signals  have  been  displayed  over 
a  division  or  any  part  thereof,  when  no  train  is  to  follow  the 
signals.  Form  K  nuist  In*  used. 

Form  G.  Extra  Trains. 

{}.)   Kng run  extra to . 

{:!.)   Kng run  extra to and  return  to . 

EXAMPLES. 
(L^    HiUf  in)  run  extra  **A"io''F." 
U*.>   /•".'/  i*i*  run  extra  ''A'^  to  "F"  and  return  to  **C." 
I'nder  v-'^  the  extra  must  go  to  **F"  before  returning  to  *'C.'- 

V^^.l    Knjj run    extra    leaving on as    follows 

with  rijjhi  over  all  trains. 
Leave . 


Arrive . 

EXAMPLE. 

v,>.^  /■.:<;  77  run  extra  Utninti  '*A"  on  Thursday,  Feb.  17th  as 
'"i'-/.*ii;r.s*  ;.':'/i   ritittt  over  al!  rriis.Kx. 

7.n::c'  "  A"n  So  p  m 
••      ••C""  /J;?,l  ii  HI    . 
••      -y   I  ^7  i:  m 

.{:■•'.:;    -T"  ;?iJ  ,i   m 

I'^i-.is  order  n\iy  Iv  varied  by  sj^ecifying  the  kind  of  extra  and 
:V.e  ;urT\i;*;'.r  trair.s  over  which  the  extra  shall  or  shall  not  have 
r  chi.  IV:-:-?  ■  vor  which  the  extra  is  thus  given  right  must  clear 
rho  :::rK*  ■ :  :V.f  rx:ra r-iinutes. 
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Form  H.  Work  Extra. 
(1.)  works until between and 

EXAMPLES. 

(i.)  Eng  292  works  7  a  m  to  6  p  m  between  **B'*  and  *'E.'' 

Under  (1),  the  work  extra  must,  whether  standing  or  moving, 
protect  itself  against  extras  within  the  working  limits  in  both 
directions  as  prescribed  by  rule.  The  time  of  regular  trains  must 
be  cleared. 

This  may  be  modified  by  adding: 

(2.)  Not  protecting  against  (eastward)  extras. 

(3.)  Not  protecting  against  extras. 

Under  (2)  the  work  extra  will  protect  only  against  westward 
extras.    The  time  of  regular  trains  must  be  cleared. 

Under  (3)  protection  against  extras  is  not  required.  The  time 
of  regular  trains  must  be  cleared. 

When  a  work  extra  has  been  instructed  by  order  to  not  protect 
against  extra  trains,  and,  afterwards,  it  is  desired  to  have  it  clear 
the  track  for  (or  protect  itself  after  a  certain  hour  against)  a 
designated  extra,  an  order  may  be  given  in  the  following  form: 

(4.)  Work  Extra  292  clears  (or  protects  against)  extra  76  east 
between  *  *  D  "  and  '  *  E ' '  after  2  10  p.  m. 

Under   (4),  extra  76  east  must  not  enter  the  working  limits 
before  2:10  p.  m.,  and  will  then  run  expecting  to  find  the  work 
•  extra  clear  of  the  main  track  (or  protecting  itself)   as  the  order 
may  require. 

To  enable  a  work  extra  to  work  upon  the  time  of  a  regular 
train,  the  following  form  will  be  used: 

(5.)   Work  Extra  292  protects  against  No.  55   (or  — class 

trains)  between  ''!>''  and  *'E.'' 

Under  (5),  the  work  extra  may  work  upon  the  time  of  the  train 
or  trains  mentioned  in  the  order,  and  must  protect  itself  against 
such  train  or  trains,  as  prescribed  by  Eule  99.  The  regular  train 
or  trains  receiving  the  order  will  run  expecting  to  find  the  work 
extra  protecting  itself. 

When  a  work  extra  is  to  be  given  exclusive  right  over  all  trains 
the  following  form  will  be  used : 

(6.)  Work  extra  292  has  right  over  all  trains  between  **D*' 
and  *'E''  7  p.  m.  to  12  night. 

This  gives  the  work  extra  the  exclusive  right  between  the  points 
designated  between  the  times  named. 

Work  extras  must  give  way  to  all  trains  as  promptly  as 
practicable. 

Whenever  extra  trains  are  run  over  working  limits,  they  must  be 
given  a  copy  of  the  order  sent  to  the  work  extra.  Should  the 
working  order  instruct  a  work  extra  to  not  protect  against  extra 
trains  in  one  or  both  directions,  extra  trains  must  protect,  as  pre- 
scribed by  Eule  99,  against  the  work  extra;  if  the  order  indicates 
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that  the  work  extra  is  protecting  itself  against  other  trains,  they 
will  ran  expeeting  to  find  the  work  extra  protecting  itself. 

The   working  limits  should  be   as  short  as  practicable,  to  be 
changed  as  the  progress  of  the  work  may  require. 


Hold 


Form  J.    Holding  Order. 

EXAMPLSS. 


Hold  No.  2. 

Hold  all  (or ward)  trains. 

When  a  train  has  been  so  held  it  must  not  proceed  until  the 
order  to  hold  is  annulled,  or  an  order  given  to  tlM9  operator  in  the 
form: 

** may  go." 

These  orders  will  be  addressed  to  the  operator  and  acknowledged 
in  the  usual  manner  and  will  be  delivered  to  conductors  and  engine- 
men  of  all  trains  affected. 

Form  J  will  only  bo  used  when  necessary  to  hold  trains  until 
orders  can  be  given,  or  in  case  of  emergency. 

Form  K.    Annulling  a  Schedule  or  a  Section. 
of is  annulled to 


EXAMPLES. 

No.  1  of  Feb  29th  is  annulled  "A"  to"Z." 
2d  No.  5  of  Feb  29th  is  annulled  *'E"  to  "G." 
The   schedule   or   section   annulled   becomes   void   between   the 
points  named  and  cannot  be  restored. 

Form  L.     Annulling  an  Order. 
"Order  No.  is  annulled.'* 

EXAMPLE. 

Order  No.  10  is  annulled. 

If  an  order  which  is  to  be  annulled  has  not  been  delivered  to  a 
train,  the  annulling  order  will  be  addressed  to  the  operator,  who 
will  destroy  all  copies  of  the  order  annulled  but  his  own,  and 
write  on  that: 

Annulled  by  Order  No. . 

An  order  which  has  been  annulled  must  not  be  reissued  under 
its  original  number. 

Form  M.    Annulling  Part  of  an  Order. 
That  part  of  Order  No. reading is  annulled. 

EXAMPLE. 

That  part  of  Order  No.  10  reading  No.  1  fneet  No.  2  at  "S'*  is 
annutted. 
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Form  P.    Superseding  an  Order  or  a  Part  of  an  Order. 
This  order  will  be  given  by  adding  to  prescribed  forms,  the 

words  *  *  instead  of . ' ' 

(1.) meet at instead  of . 

(2.)  has  right  over to  ^instead  of 


(3.)  display  signals  for to instead 

of . 

EXAMPLES. 

( /.)  No,  1  meet  No.  2  at  "C"  instead  of'B," 

(2.)  No,a  h<u  right  over  No.2**G"  to"  B"  instead  of 'X." 

(3.)  display  signals  for to instead 

An  order  which  has  been  superseded  must  not  be  reissued  under 
its  original  number. 

TRAIN  RULES  FOR  DOUBLE  TRACK.* 

NOTE. — In  the  Code  of  Train  Rules  for  Double  Track,  those 
marked  "D."  such  as  Rule  D-5,  Rule  D-I7.  etc.,  either  differ  in 
lan^ua^e  from  the  corresponding^  rules  (Rule  5.  Rule  17,  etc.)  of 
the  Rules  for  Singrle  Track;  or  are  rules  used  only  for  Double 
Track,  as  Rule  D-151,  etc  Rules  having^  simple  numbers  such  as 
Rule  1.  Rule  2,  etc.,  are  the  same  In  both  the  Single  and  Double 
Track  Codes. 

Standard  Time, 

1.  Standard  Time  obtained  from  —  observatory  will  be 

telegraphed    to  all    points    from    designated    offices    at    , 

^m.  daily. 

Note  to  Rule  1. — In  order  to  detect  possible  errors  at  Junction 
points  and  to  secure  uniformity,  the  Committee  recommends  that 
the  time  be  disseminated  to  all  points  at  the  same  hour.  The 
Committ^  considers  it  of  great  importance  that  the  time  be  ob- 
tained from  some  observatory  of  recognized  standing. 

2.  Watches  that  have  been  examined  and  certified  to  by  a 
designated  inspector  must  be  used  by  conductors,  enginemen  and 

.t    The  certificate  in  prescribed  form  must  be  renewed  and 

filed  with every . 

Form  of  Certificate. 

CERTIFICATE    OF   WATCH    INSPECTOR. 

This  is  to  certify  that  on 19 

the  watch  of 

employed    as 

on    the R. ....... 

was  examined  by  me.    It  is  correct  and  reliable,  and  in  my  judg- 


•  Adopted  April  26,  1906. 

t  The  Committee  recommends  that  in  filling  the  blank  each  com- 
pany add  such  other  classes  of  employes  as  it  may  desire. 
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iiuMit  will,  with  j>roj)cr  euro  run  within  a  variation  of  thirty 
H(><'()ii(is  por  wook. 

Nairn*    (>f    Nfakor 

liraiMl     

NuiiiIht    of    Movonioiit 

Opoii  or  liuntin^  case 

Motal    (if    raHO 

Stoni  or  kt\v  winding 

Sijjnod, 

Inspector. 

A  ddroHH    

'A.     Wati'heH   of   fonduetors,   enginemen    and   *   must  be 

coniparod,  U'foro  starting  on  each  trip,  with  a  clock  designated  ar. 
a  Standard  (-lock.  Tlie  time  wlion  watches  are  compared  must  be 
rogistorod  on  a  proscribed  form. 

Note  to  llnlc  3. — The  conditions  under  which  conductors  and 
onKint'mcn  whoso  duties  preclude  access  to  a  standard  clock  are 
r(>(iiiirtMl  to  obtain  standard  time,  vary  so  much  on  different  roads 
tliat  tiio  <.\Mnniittoo  recommends  that  each  adopt  such  regulations 
to  oin't>r  tlio  rase  supplementary  to  this  rule,  as  may  best  suit  its 
own   requirements. 

rim('TtibU\i. 

4.  Kach  Tinio-tablo.  from  the  moment  it  takes  effect,  saper- 
sodcs  tho  preceding  Timo-table.  and  its  schedules  take  effect  on 
anv  division  (or  sub-division)  at  the  leaving  time  at  their  initial 
stations  on  such  division  (or  sub-division).  But  when  a  schedule 
of  the  preceding  Tinu^-table  corresponds  in  number,  class,  day  of 
leaving,  dirortion.  and  initial  and  terminal  stations  with  a  sehcNdule 
of  the  new  Tinie-Tablo,  a  train  authorized  by  the  preceding  Time- 
table will  retain  its  train  orders  and  assume  the  sfhednle  of  the 
rorres|Hinding  number  of  the  new  Time-table, 

Si-liedules  on  each  division  ^or  sub-division)  date  fran  their 
nntial  stations  on  such  division  ^or  sub-division). 

Not  more  than  one  schedule  of  the  same  number  asd  day  sfaJI  be 
\v.  ctTort  on  anv  division  (or  sub-division). 

P  5.  Not  more  than  two  times  are  given  for  a  isaat  at  any 
station :  where  one  is  giwn,  it  is.  unless  otbeiwiae  iadxased.  the 
liaving  time:  where  two.  they  are  the  arrivinir  asd  the  Imving 
time. 

I'r.loss  otherwise  indicated,  the  time  applies  t*  tie  swirch 
^^^.oro  :\n  inferior  train  enters  the  siding:  wh«»  t^av  Ss  ■»  »^Bg 
•.:  :ipT>r.os  to  the  place  from  which  fixed  sapials  sa<e  Minted: 
^^V.:'ro  thoTO  is  neither  siding  nor  fixed  sigxtal.  it  j^'^Sk  to 
; 'a  I-  wl.iTo  tn-ftic  is  received  or  discharged. 


\.  v 


*  T'r    '"or-.n'.ittrv    reoommer.ds.    that   In   fiHa*  the 
~:;  .i:.y  .iid  sujI:  c:her  classes  of  employes  as  3X 
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Schedule  passing  stations  are  indicated  by  figures  in  full-faced 
type. 

Both  the  arriving  and  leaving  time  of  a  train  are  in  full-faced 
type  when  both  are  passing  times,  or  when  one  or  more  trains  are 
to  pass  it  between  those  times. 

When  trains  are  to  be  passed  at  a  siding,  extending  between  two 
adjoining  stations,  the  time  at  each  end  of  the  siding  will  be  shown 
in  full-faced  type. 

When  there  are  one  or  more  trains  to  pass  a  train  between  two 
times,  attention  is  called  to  it  by  — . 

Note  to  Rule  D-5. — The  Committee  recommends  that  each  com- 
pany adopt  such  method  as  it  may  prefer  in  filling  the  blank. 

6.  The  following  signs  when  placed  before  the  figures  of  the 
schedule  indicate: 

'*s.'' — regular  stop: 

'^f — flag  stop  to  receive  or  discharge  passengers  or  freight: 

''11" — stop  for  meals: 

' '  L ' ' — leave :  \ 

*  *  A ' ' — arrive. 

Signal  Rules. 

7.  Employes  whose  duties  may  require  them  to  give  signals, 
must  provide  themselves  with  the  proper  appliances,  keep  them  in 
good  order  and  ready  for  immediate  use. 

8.  Flags  of  the  prescribed  color  must  be  used  by  day,  and 
lamps  of  the  prescribed  color  by  night. 

9.  Night  signals  are  to  be  displayed  from  sunset  to  sunrise. 
When  weather  or  other  conditions  obscure  day  signals,  night  sig- 
nals must  be  used  in  addition. 

Visible  Signals. 

10.  COLOR  SIGNALS. 


Color. 


(fl)  Red. 
(&)  


(0) 


(d)  Green    and   White. 

(e)  Blue. 


Indication. 


Stop. 

Proceed,  and  for  other  uses  prescribed  by 

the  Rules. 
Proceed  with  caution,  and  for  other  uses 

prescribed  by  the  Rules. 
Flag  stop.     See  Rule  28. 
See  Rule  26. 


Note  to  Rule  10. — The  Committee  has  omitted  giving  the  colors 
of  signals  (b)  and  (c)  in  Rule  10,  leaving  it  discretionary  with 
each  road  to  use  such  colors  as  It  may  prefer. 

11.  A  fusee  on  or  near  the  track  burning  red  must  not  be 
passed  until  burned  out.  When  burning  green  it  is  a  caution 
signal.  ' 
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12. 


HAND,  FLAG  AND  LA  SIP  SIGNALS. 


Manner  of  Using. 


(a)  Swung  across  the  track.* 

(6)  Raised  and  lowered  vertically.  + 

(c)  Swung  vertically  in  a  circle  at  naif 

ami*s    length    across    the    track, 
when  the  train  iH  standing.! 

(d)  Swung    vertically    in    a    circle    at 

arm's    length    across    the   track, 
when  the  train  is  running. fl 

(e)  Swung  horizontally  above  the  head 

in    a    circle,   when    the    train    is 
standing.^ 
Held   at   arm's   length    al>ove   the 
head,    when   the   train    is   stand- 
ing. II 


(/■) 


Indication. 


Stop. 
Proceed. 

Back. 


[Trai 


Train  has  parted. 


Apply  air  brakes. 


Release  air  brakes. 


13.     Any  object  waved  violently  by  anyone  on  or  near  the  track 
is  a  signal  to  stop. 

Audible  Signals. 

D-14,  engine  whistle  signals. 

Note. — The  signals  prescribed  are  illustrated  by  "o"  for  s::ort 

sounds;  " "  for  longer  sounds.    The  sound  of  the  whistle  should 

bo  distinct,  with  intensity  and  duration  proportionate  to  the  dis- 
tance signal  is  to  be  conveyed. 


Sound. 


o  o  o 


(a) 
(&) 
(O 

(<0 

if) 


(g)  o  o 

(h)   o  o  o 


(J)   o  o  o  o 
(/.)  o  o 


a) 

(m) 


o  o 


Indication. 


stop.   Apply  brakes. 

Release  brakes. 

Flagman  go  back  and  protect  rear 
of  train. 

Flagman  return  from  west  or  south. 
Flagman  return  from  east  or  north. 

When  running,  train  parted,  to  be 
repeated  until  answered  by  the 
.signal  prescribed  by  Rule  12 
(d).**   Answer  to  18  (<!).•• 

Answer  to  any  signal  not  otherwise 
provided  for. 

When  train  is  standing,  back.  An* 
swer  to  12  (o)tt  and  16  (e). 
When  train  Is  running,  answer  to 
16  id). 

Call  for  signals. 

To  call  the  attention  of  yard  engines 
or  of  trains  moving  in  the  same 
direction  to  signals  displayed  for 
a  following  section. 

Approaching    public     crossings    at 

Approaching  stations.  Junctions  and 
railroad  crossings  at  grade. 


•  See  diagram,  page  550. 
t  See  di.TgTani,  page  550. 
t  See  diagram.  pag«^  551. 
i  Soe  diagram,  page  551. 


See  diagram,  page  561. 

See  diagram,  page  651. 

**  See  diagram,  page  561. 

tt  See  diagram,  page  661. 
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A  succession  of  short  sounds  of  the  whistle  is  an  alarm  for  per- 
sons or  cattle  on  t^e  track. 

15.  The  explosion  of  one  torpedo  is  a  signal  to  stop;  the  ex- 
plosion of  two  not  more  than  200  feet  apart  is  a  signal  to  reduce 
speed,  and  look  out  for  a  stop  signal. 

16.  COMMUNICATING   SIGNALS. 


Sound. 

Indication. 

(a) 

Two. 

When  train  is  standing,  start. 

(&) 

Two. 

When  train  is  running,  stop  at 
once. 

(c) 

Three. 

Wlien  train  is  standing,  back  the 
train. 

(d) 

Three 

When  train  is  running,  stop  at 
next  station. 

(e) 

Four. 

When  train  is  standing,  apply  or 
release  air  brakes. 

(f) 

Four. 

When  train  is  running,  reduce 
speed. 

(ff) 

Five. 

When  train  is  standing,  call  in 
flagman. 

W 

Five. 

When  train  is  running,  increase 
speed. 

Train  Signals, 

D-17.  The  head-light  will  be  displayed  to  the  front  of  every 
train  by  night,  but  must  be  concealed  when  a  train  is  standing  to 
meet  trains  at  the  end  of  double  track  or  at  junctions. 

18.     Yard  engines  will  display  the  head-light  to  the  front  and 
rear  by  night.    When  not  provided  with  a  head-light  at  the  rear,   ' 
two  white  lights  must  be  displayed.    Yard  engines  will  not  display 
markers. 

D-19.  The  following  signals  will  be  displayed,  one  on  each  side 
of  the  rear  of  every  train,  as  markers,  to  indicate  the  rear  of  the 
train :  By  day,  green  flags :  By  night,  green  lights  to  the  front 
and  side  and  red  lights  to  the  rear,  except  when  the  train  is  clear 
of  the  main  track,  when  green  lights  must  be  displayed  to  the 
front,  side  and  rear,*  and  except  when  a  train  is  turned  out  against 
the  current  of  traffic,  when  green  lights  must  be  displayed  to  the 
front  and  side,  and  to  the  rear,  a  green  light  toward  the  inside 
and  a  red  light  to  the  opposite  side. 

20.  All  sections  except  the  last  will  display  two  green  flags 
and,  in  addition,  two  green  lights  by  night,  in  the  places  provided 
for  that  purpose  on  the  front  of  the  engine,  f 

21.  Extra  trains  will  display  two  white  flags  and,  in  addition. 


*  See  diagrams,  pages  552,  553,  554,  560,  561. 
t  See  diagrams,  pages  555,  556. 
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two  ^hite  lights  by  night,  in  the  places  provided  for  that  purpose 
on  the  front  of  the  engine.* 

22.  When  two  or  more  engines  are  eoapled,  the  leading  engine 
only  shall  display  the  signals  as  prescribed  hj  Bales  20  and  21. 

23.  One  flag  or  light  display^  where  in  Bnles  19,  20  and  21. 
two  are  prescribed  will  indicate  the  same  as  two;  bnt  the  proper 
dis]>Iay  of  all  train  signals  is  required. 

24.  AVhen  cars  are  pushed  by  an  engine  (except  when  shifting 
or  making  u]i  trains  in  yards)  a  white  light  must  be  displayed  on 
the  front  of  the  leading  car  by  night.t 

25.  Each  car  on  a  passenger  train  must  be  connected  with  the 
engine  by  a  communicating  signal  appliance. 

2(1.  A  blue  flag  by  day  and  a  blue  light  by  night,  displayed  at 
one  or  both  ends  of  an  engine,  car  or  train,  indicates  that  work- 
men are  under  or  about  it;  when  thus  protected  it  mnst  not  be 
<  riui»Iod  to  or  moved.  Workmen  will  display  the  blue  signals  and  the 
same  workmen  are  alone  authorized  to  remove  them.  Other  cars 
mnst  not  be  placed  on  the  same  track  so  as  to  intercept  the  view 
of  the  blue  signals,  without  first  notifying  the  workmen. 

r.v  of  Sitfitalif. 

-T.  A  signal  imperfectly  displayed,  or  the  absence  of  a  signal 
.'it  a  ]»laee  where  a  signal  is  usually  shown,  must  be  regarded  as  a 
stuj*  sipual.  and  the  fact  reported  to  the , 

2^.  A  iombined  green  and  white  signal  is  to  be  used  to  stop 
a  trnin  only  at  the  flag  stations  indicated  on  its  schedule.  When  it 
is  nect'ssary  to  stop  a  train  at  a  point  that  is  not  a  flag  station  on 
its  schednle,  a  red  signal  must  be  used. 

20.  When  a  signal  (except  a  fixed  signal)  is  given  to  Btop  a 
Tr:iin.  it  mnst.  unless  otherwise  provided,  be  acknowledged  as 
{•ipsrrilioil  by  Rule  D-14  (<j)  or  (h). 

30.  Tlie  engine-bell  must  be  rung  when  an  engine  is  about  to 
move. 

31.  The  engine-bell  must  be  rung  on  approaching  every  public 
road  crossing  at  grade,  and  until  it  is  passed;  and  the  whistle 
must  be  sounded  at  all  whistling-posts. 

.^2.  The  unnecessary  use  of  either  the  whistle  or  the  bell  is 
]irohibited.  They  will  be  used  only  as  prescribed  by  role  or  taw,  or 
to  prevent  accident. 

33.  Watchmen  stationed  at  public  road  and  street  crossings 
must  use  red  signals  only  when  necessary  to  stop  trains. 

Superiority  of  Trains, 

D-71.  A  train  is  superior  to  another  train  by  right  or  class. 
Eight  is  conferred  by  train  order;  class  by  Time-table.  Bight  is 
superior  to  class. 


*  ?♦  o  diagrams,  pagres  557,  558,  559. 
+  See  diagrrams,  pagres  562.  563. 
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D-72.  Trains  of  the  first  class  are  superior  to  those  of  the 
second;  trains  of  the  second  class  are  superior  to  those  of  the 
third;  and  so  on. 

73.     Extra  trains  are  inferior  to  regular  trains. 

Movement  of  Trains. 

82.  Time-table  schedules,  unless  fulfilled,  are  in  effect  for 
twelve  hours  after  their  time  at  each  station. 

Begular  trains  twelve  hours  behind  their  schedule  arriving  or 
leaving  time  at  any  station  lose  both  right  and  schedule,  and  can 
thereafter  proceed  only  as  authorized  by  train  order. 

D-8S.  A  train  must  not  leave  its  initial  station  on  any  division 
(or  sub-division),  or  a  junction,  untU  it  has  been  ascertained 
whether  all  superior  trains  due  have  left. 

84.     A  train  must  not  start  untU  the  proper  signal  is  given. 

D-S5,  When  a  train  of  one  schedule  is  on  the  time  of  another 
schedule  of  the  same  class  it  will  proceed  on  its  own  schedule. 

Trains  of  one  schedule  may  pass  trains  of  another  schedule  of 
the  same  class. 

A  section  may  pass  and  run  ahead  of  another  section  of  the  same 
schedule,  first  exchanging  orders,  signals  and  numbers  with  the 
section  to  be  passed.    Extras  may  pass  and  run  ahead  of  extras. 

D-S6.  An  inferior  train  must  clear  the  time  of  a  superior  train 
not  less  than  five  minutes;  but  must  be  clear  at  the  time  a  first 
class  train  in  the  same  direction  is  due  to  leave  the  next  station  in 
the  rear  where  time  is  shown.     " 

Extra   trains   must    clear    the    time    of    regular    trains    

minutes  unless  otherwise  provided.  • 

88.  Omitted.     (Not  applicable  to  Double  Track.) 

89.  Omitted.     (Not  applicable  to  Double  Track.) 

90.  Omitted.     (Not  applicable  to  Double  Track.) 

D-91.  Unless  some  form  of  block  signals  is  used,  trains  must 
keep  at  least  five  minutes  apart,  except  in  closing  up  at  stations. 

Note  to  Rule  D-91. — The  Committee  recommends,  that  where 
greater  clearance  is  necessary,  Rule  D-91  should  allow  a  clearance 
of  TEN  minutes  or  more. 

92.  A  train  must  not  arrive  at  a  station  in  advance  of  its 
schedule  arriving  time. 

A  train  must  not  leave  a  station  in  advance  of  its  schedule  leav- 
ing time. 

D-93.  Within  yard  limits  the  main  tracks  may  be  used,  pro- 
tecting against class  trains. 

class  and  extra  trains  must  move  within  yard  limits  pre- 
pared to  stop  unless  the  main  track  is  seen  or  known  to  be  clear. 

I>-94.  A  train  which  overtakes  a  superior  train,  so  disabled  that 
it  cannot  proceed  will  pass  it,  if  practicable,  and,  if  necessary, 
will  assume  the  schedule  and  take  the  train  orders  of  the  disabled 
train,  proceed  to  the  next  open  telegraph  office  and  there  report 
to  the  — — — .     The  disabled  train  will  assume  the  schedule  and 
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*;tk^  th«'  train  orders  of  the  last  train  with  whieh  it  has  exchanged 
:irid  will,  when  able,  proceed  to  and  report  from  the  next  open 
telegraph  office. 

D-Ur*.     Two  or  more  sections  may  be  nin  on  the  same  schedule. 

F^ach  sfction  has  equal  Time- table  authority.  A  train  must  not 
diHplay  signals  for  a  following  section  except  as  prescribed  by 
Rule  S5  without  orders  from  the . 

Or>.    f>mittpd.     (Not  applicable  to  Doable  Track.) 

/>-97.     Kxtra  trains  must  not  be  run  without  orders  from  the 

Work  ('xtras  must  move  with 'the  current  of  traffic  unless  other- 
vviw  diriM'tpd. 

!»s.  Trains  must  approach  the  end  of  doubly  track,  junctions, 
nil  I  road  crossings  at  grade,  and  drawbridges,  prepared  to  stop. 
iiiiIphh  tlip  switches  and  signals  are  right  and  the  track  is  clear. 
\VlM»n'  required  by  law,  trains  must  stop. 

i)9.  Wlien  a  train  steps  or  is  delayed,  under  circumstances  in 
whirli  it  may  be  overtaken  by  another  train,  the  flagman  must  go 
li.'ick  i  IN  mediately  with  stop  signals  a  sufficient  distance  to  insure 
full  protection.  When  recalled  he  may  return  to  his  train,  first 
pliicing  two  tor}>pdoes  on  the  rail  when  the  conditions  require  it. 

The  front  of  a  train  must  be  protected  in  the  same  way,  when 
netM'ssjiry,  by  the  — . 

inn.     When  the  flagman  goes  back  to  protect  the  rear  of  the 

tin  in,  tlie must,  in  the  case  of  passenger  trains,  and  the 

next  l)rakein:in  in  the  case  of  other  trains,  take  his  place  on  the 
tniin. 

I)  \()\.  It'  a  train  should  part  while  in  motion,  trainmen  must, 
if  posHJIile,  prevent  damage  to  the  detached  portions.  The  signals 
preHcrilK'd  hy  Kiilos  12  (d)  and  14  (f)  must  oe  given. 

The  (letnehod  portion  must  not  be  moved  or  passed  until  the 
front    portion  e.omes  back. 

The  (Mijrinenian  and  trainmen  of  the  front  portion  must  give  the 
1  mill  parted  signal  to  trains  running  on  the  opposite  track.  A 
tinin  reeeiviiif;  this  signal  or  being  otherwise  notified  that  a  train 
on  tlie  opposite  track  has  parted,  must  immediately  rednee  speed 
nnd  proceed  with  caution  until  the  separated  train  is  passed. 

When  a  train  is  disabled  so  it  may  obstruct  the  opposite  track, 
trains  on  that  traek  must  be  stopped. 

10-.  When  ears  are  pushed  by  an  engine  (except  when  shifting 
and  making  up  trains  in  yards)  a  flagman  must  take  a  eon- 
spicuous  ])osition  on  the  front  of  the  leading  ear. 

101.  Messages  or  orders  respecting  the  moTement  of  trains  or 
the  condition  of  track  or  bridges  must  be  in  writing. 

lot.  Switches  must  bo  left  in  proper  position  after  having  bean 
used.  (\)ndiu'tors  are  responsible  for  the  position  ot  the  switehes 
used  by  them  and  their  trainmen,  except  where  switehtendera  are 
stationed. 
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A  switch  must  not  be  left  open  for  a  following  train  unless  in 
charge  of  a  trainman  of  such  train. 

105.  Both  conductors  and  enginemen  are  responsible  for  the 
safety  of  their  trains  and  under  conditions  not  provided  for  by  the 
rules,  must  take  every  precaution  for  their  protection. 

106.  In  all  cases  of  doubt  or  uncertainty  the  safe  course  must 
be  taken  and  no  risks  run. 

D-151.  Trains  must  keep  to  the  ,  unless  otherwise  pro- 
vided. 

D-152.  When  a  train  crosses  over  to,  or  obstructs  the  other 
track,  unless  otherwise  provided,  it  must  first  be  protected  as  pre- 
scribed by  Rule  99  in  both  directions  on  that  track. 

D-153.  Trains  must  use  caution  in  passing  a  train  receiving  or 
discharging  passengers  at  a  station  and  must  not  pass  between  it 
and  the  platform  at  which  the  passengers  are  being  received  or 
discharged. 

DOUBLE  TRACK. 

Rules  for  Movement  by  Train  Orders. 

201.  For  movements  not  provided  for  by  Time-table,  train 
orders  will  be  issued  by  authority  and  over  the  signature  of  the 

.     They  must  contain  neither  information  nor  instructions 

not  essential  to  such  movements. 

They  must  be  brief  and  clear;  in  the  prescribed  forms  when 
applicable;  and  without  erasure,  alteration  or  interlineation. 

202.  Each  train  order  must  be  given  in  the  same  words  to  all 
persons  or  trains  addressed. 

203.  Train  orders  will  be  numbered  consecutively  each  day, 
beginning  with  No.  at  midnight. 

204.  Train  orders  must  be  addressed  to  those  who  are  to 
execute  them,  naming  the  place  at  which  each  is  to  receive  his  copy. 
Those  for  a  train  must  be  addressed  to  the  conductor  and  engine- 
man  and  also  to  anyone  who  acts  as  its  pilot.  A  copy  for  each 
person  addressed  must  be  supplied  by  the  operator. 

Orders  addressed  to  operators  restricting  the  movement  of 
trains  must  be  respected  by  conductors  and  enginemen  the  same 
as  if  addressed  to  them. 

205.  Each  train  order  must  be  written  in  full  in  a  book  pro- 
vided for  the  purpose  at  the  office  of  the  ;   and  with  it 

recorded  the  names  of  those  who  have  signed  for  the  order;  the 
time  and  the  signals  which  show  when  and  from  what  offices  the 
order  was  repeated  and  the  responses  transmitted;  and  the  train 
dispatcher's  initials.  These  records  must  be  made  at  once,  and 
never  from  memory  or  memoranda. 

206.  Regular  trains  will  be  designated  in  train  orders  by  their 
numbers,  as  "No.  10,"  or  '^2d  No.  10, '^  adding  engine  numbers 
if  desired.     Extra  trains  will  be  designated  by  engine  numbers. 


534  OPERATING  TBAIN8 

ami  the  direction  as  "Extra  798,  'East'  or  'West'  "  Other  num- 
bers and  time  will  be  stated  in  figures  onlj. 

1207.  To  transmit  a  train  order,  the  signal  "31"  or  the  signal 
"li)"  followed  by  the  direction  must  be  given  to  each  office 
addressed,  the  number  of  copies  being  stated,  if  more  or  less  than 
three— thus,  "31  West  copy  5,"  or  "19  East  copy  2." 

Note  to  Rule  207. — Where  forms  "31"  and  "19"  are  not  both  in 
use,  the  signal  may  be  omitted. 

/)-208.  A  train  order  to  be  sent  to  two  or  more  offices  must  be 
transmitted  simultaneously  to  as  many  of  them  as  practicable. 
The  several  addresses  must  be  in  the  order  of  superiority  of  trains, 
each  office  taking  its  proper  address.  When  not  sent  simul- 
taneously to  all,  the  order  must  be  sent  first  to  the  saperior  train. 

201).     Operators    receiving    train    orders   must    write    them   in 

manifold  during  transmission  and  if  they  cannot  at  one  writing 

make  the  requisite  number  of  copies,  must  trace  others  from  one  of 

the  co[)ies  first  made. 

Note  to  Rule  209 — If  the  typewriter  is  used  for  copying  train 
ordt'TS,  when  additional  copies  are  made,  the  order  must  be 
rt^poated  from  such  copies,  to  the  train  dispatcher  and  "complete" 
given  in  the  usual  manner. 

210.  When  a  "31"  train  order  has  been  transmitted,  operators 
inuHt  (unless  otherwise  directed)  repeat  it  at  once  from  the  mani- 
fold copy  in  the  succession  in  which  the  several  offices  have  been 
addressed  and  then  write  the  time  of  repetition  on  the  order.  Each 
operator  receiving  the  order  should  observe  whether  the  others 
ro}>eat  correctly. 

Those  to  whom  the  order  is  addressed,  except  enginemen,  must 
t}ien  sign  it  and  the  operator  will  send  their  signatures  preceded 

by  the  number  of  the  order  to  the  .    The  response  "com- 

jilete, ' '  and  the  time,  with  the  initials  of  the ,  will  then  be 

^iven  by  the  train  dispatcher.  Each  operator  receiving  this 
response  will  then  write  on  each  copy  the  word  "complete,"  the 
time  and  his  last  name  in  full,  and  then  deliver  a  copy  to  each 
})erson  addressed,  except  enginemen.  The  copy  for  each  engineman 
must  be  delivered  to  him  personally  by , 

Note  to  Rule  210. — The  blanks  in  the  above  rule  may  be  filled 
for  each  road  to  suit  its  own  requirements.  On  roads  where  the 
signature  of  the  engineman  is  desired,  the  words  "except  engine- 
men,"  and  the  last  sentence  in  the  second  paragraph  may  be 
omitted.  If  preferred,  each  person  receiving  an  order  may  be  re- 
quired to  read  it  aloud  to  the  operator. 

211.  When  a  "19"  train  order  has  been  transmitted,  ox^erators 
must  (unless  otherwise  directed)  repeat  it  at  once  from  this  mani- 
fold copy,  in  the  succession  in  which  the  several  offices  have  been 
addressed.  Each  operator  receiving  the  order  should  observe 
whether  the  others  repeat  correctly.  When  the  order  has  been 
repeated  correctly  by  an  operator,  the  response  "complete,"  and 

the  time,  with  the  initials  of  the ,  will  be  given  by  the  train 

dispatcher.  The  operator  receiving  this  response  will  then  write  on 
each  copy  the  word  ''complete,"  the  time,  and  his  last  name  in 
full,  and  personally  deliver  a  copy  to  each  person  addressed  without 
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taking  his  signature.  But  when  delivery  to  engineman  wiirtake 
the  operator  from  the  immediate  vicinity  of  his  office,  the  engine- 
man 's  copy  will  be  delivered  by . 

When  a  *  *  19 "  train  order  restricting  the  superiority  of  a  train 
is  issued  for  it  at  the  point  where  such  superiority  is  restricted, 
the  train  must  be  brought  to  a  stop  before  delivery  of  the  order. 

212.  A  train  order  may,  when  so  directed  by  the  train  dis- 
patcher, be  acknowledged  without  repeating,  by  the  operator  re- 
sponding :  * '  X ;  Number  of  Train  Order  tO  Train  Number  ^ '  * 
with  the  operator's  initials  and  office  signal.  The  operator  must 
then  write  on  the  order  his  initials  and  the  time. 

213.  ** Complete"  must  not  be  given  to  a  train  order  for 
delivery  to  an  inferior  train  until  the  order  has  been  repeated  or 
the  *'X"  response  sent  by  the  operator  who  receives  the  order 
for  the  superior  train. 

214.  When  a  train  order  has  been  repeated  or  **X"  response 
sent,  and  before  ** complete"  has  been  given,  the  order  must  be 
treated  as  a  holding  order  for  the  train  addressed,  but  must  not 
be  otherwise  acted  on  until  * '  complete ' '  has  been  given. 

If  the  line  fails  before  an  office  has  repeated  an  order  or  has 
sent  the  *'X"  response,  the  order  at  that  office  is  of  no  effect  and 
must  be  there  treated  as  if  it  had  not  been  sent. 

215.  The  operator  who  receives  and  delivers  a  train  order  must 
preserve  the  lowest  copy. 

216.  For  train  orders  delivered  by  the  train  dispatcher  the 
requirements  as  to  the  record  and  delivery  are  the  same  as  at 
other  offices. 

217.  A  train  order  to  be  delivered  to  a  train  at  a-  point  not  a 
telegraph  station,  or  at  one  at  which  the  telegraph  office  is  closed, 
must  be  addressed  to 

"C.  and  E. (at ),  care  of ," 

and  forwarded  and  delivered  by  the  conductor  or  other  person  in 
whose  care  it  is  addressed.  When  form  31  is  used  '* complete" 
will  be  given  upon  the  signature  of  the  person  by  whom  the  order 
is  to  be  delivered,  who  must  be  supplied  with  copies  for  the  con- 
ductor and  engineman  addressed,  and  a  copy  upon  which  he  shall 
take  their  signatures.  This  copy  he  must  deliver  to  th^  first 
operator  accessible  who  must  preserve  it,  and  at  once  transmit  the 
signatures  of  the  conductor  and  engineman  to  the  train  dis- 
patcher. 

Orders  so  delivered  must  be  acted  on  as  if  '  *  complete ' '  had  been 
given  in  the  usual  way. 

For  orders  which  are  sent,  in  the  manner  herein  provided,  to  a 
train,  the  superiority  of  which  is  thereby  restricted,  ** complete" 
must  not  be  given  to  an  inferior  train  until  the  signatures  of  the 
conductor  and  engineman  of  the  superior  train  have  been  sent  to 
the . 
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21 8.  Wlien  a  train  is  named  in  a  train  order  by  its  schedule 
iiuinlH^r  alone,  all  sections  of  that  schedule  are  included,  and  each 
iiuist  have  copies  delivered  to  it. 

219.  I-nlefls  otherwise  directed,  an  operator  must  not  repeat 
or  give  the  ''X"  response  to  a  train  order  for  a  train  which  has 
bei>n  cleared  or  of  which  the  engine  has  passed  his  train-order 
signal,  until  he  has  obtained  the  signatures  of  the  conductor  and 
enginemnn  to  the  order. 

220.  Train  orders  once  in  effect  continue  so  until  fulfilled, 
superseded  or  annulled.  Any  part  of  an  order  specifying  a  par- 
ticular movement  may  be  either  superseded  or  annulled. 

Orders  held  by  or  issued  for  or  any  part  of  an  order  relating  to 
a  regular  train  becomes  void  when  such  train  loses  both  right  and 
schedule  as  prescribed  by  Hules  4  and  82,  or  is  annulled. 

221.  (A).  A  fixed  signal  must  be  used  at  each  train-order 
ofiice,  which  shall  indicate  ''stop"  when  there  is  an  operator  on 
duty,  except  when  changed  to  ''proceed"  to  allow  a  train  to  pass 
after  getting  train  orders,  or  for  which  there  are  no  orders.  A 
train  must  not  pass  the  signal  while  "stop"  is  indicated.  The 
signal  must  be  returned  to  "stop"  as  soon  as  a  train  has  passed. 
It  must  be  fastened  at  "proceed"  only  when  no  operator  is  on 
diitv. 

()])erators  must  have  the  proper  appliances  for  hand  signaling 
ready  for  immediate  use  if  the  fixed  signal  should  fail  to  work 
propter) \.  If  a  signal  is  not  displayed  at  a  night  ofifice,  trains 
which  have  not  been  notified  must  stop  and  ascertain  the  cause, 

and  rop(»rt  the  facts  to  the  from  the  next  open  telegraph 

oflice. 

^Vlle^'  the  semaphore  is  used,  the  arm  indicates  "stop"  when 
horizontal  and  "proceed"  when  in  an  inclined  position. 

Note  to  Rule  221  (A). — The  conditions  which  affect  trains  at 
stations  vary  so  much  that  it  is  recommended  each  road  adopt 
such  regulations  supplementary  to  this  rule  as  may  best  suit  Its 
own  requirements. 

221  (B).  A  fixed  signal  must  be  used  at  each  train-order  office, 
which  shall  indicate  "stop"  when  trains  are  to  be  stopped  for 
train  orders.  When  there  are  no  orders  the  signal  must  indicate 
* '  {)rocood. ' ' 

When  an  operator  receives  the  signal  "31"  or  "19,"  followed 
hv  the  dirt^ction.  ho  must  immediately  display  the  "stop  signal" 
for  the  direction  indicated  and  then  reply  **stop  displayed," 
adding  the  direction,  and  until  the  orders  hieive  been  delivered. or 
annulled  the  signal  must  not  be  restored  to  *' proceed."  While 
''stop*'  is  indicated  trains  must  not  proceed  withoat  a  clearance 
card   (Form  (A)  ). 

(Operators  must  have  the  proper  appljances  for  hand  signaling 
ready  for  immediate  use  if  the  fixed  signal  should  fail  to  work 
properly.  Tf  a  signal  is  not  displayed  at  a  night  offiee,  trains 
wliich  have  not  been  notified  must  stop  and  ascertain  the  cause, 
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and  report  the  facts  to  the  from  the  next  open  telegraph 

office. 

Where  the  semaphore  is  used,  the  arm  indicates  **stop''  when 
horizontal  and  ** proceed"  when  in  an  inclined  position. 

Note  to  Rules  221  (A)  and  221  (B). — The  Committee  has  recom- 
mended two  forms  of  Rule  221,  leaving  It  discretionary  to  adopt 
one  or  both  of  these  forms  according  to  the  circumstances  of  the 
traffic. 

222.  Operators  will  promptly  record  and  report  to  the  

time  of  departure  of  all  trains  and  the  direction  of  extra  trains. 
They  will  record  the  time  of  arrival  of  trains  and  report  it  when  so 
directed. 

223.  The  following  signs  and  abbreviations  may  be  used: 
Initials  for  signature  of  the  . 

Such  office  and  other  signals  as  are  arranged  by  the . 

C  &  E — for  Conductor  and  Engineman. 

X — Train  ^vill  be  held  until  order  is  made  ** complete." 

Com — for  Complete. 

O  S — Train  Report. 

No — for    Number. 

Eng — for   Engine. 

Sec — for  Section. 

Psgr — for  Passenger. 

Frt — for  Freight. 

Mins — for  Minutes. 

Jet — for  Junction. 

Dispr — for  Train  Dispatcher. 

Opr — for  Operator. 

31    or    19 — to    clear    the    line    for    Train    Orders,    and    for 

operators  to  ask  for  Train  Orders. 
S  D— for  ''Stop  Displayed." 
The  usual  abbreviations  for  the  names  of  the  months  and 

stations. 
General  Note. — Blanks  in  the  rules  may  be  filled  by  each  road 
to  suit  its  own  organization  or  requirements. 

Double  Track  Forms  of  Train  Orders.    . 

NOTE. — In  the  Code  of  Double  Track  Forms  of  Train  Orders 
those  marked  "D,"  such  as  D-Form  E.  D-Form  G,  etc.,  either  differ 
in  language  from  the  corresponding  Forms  (Form  B,  Form  G. 
etc.)  of  the  Forms  of  Train  Orders  for  Single  Track;  or  are  Forms 
used  only  for  Double  Track,  as  D-Form  R,  etc.  Forms  having 
simple  letters,  such  as  Form  B,  Form  F,  etc.,  are  the  same  in  both 
Single  and  Double  Track  Codes 

Form  A.     Fixing  Meeting  Points  for  Opposing  Trains. 

Omitted.     (Not  applicable  to  Double  Track.) 

Form  B.    Directing  a  Train  to  Pass  or  Eun  Ahead  of 

Another  Train. 

(1.)   pass at 


(2.^   — pass when  overtaken. 


538                                OPERATING  TSAINS 
(3.)  run  ahead  of to 


(4.)  run  ahead  of until  overtaken. 

(5.)  pass  at  and  run  ahead  of 


to 


EXAMPLES. 

(1.)  No.  1  pass  No.  3  at  "iC." 

(2.)  No.  6  pass  No.  4  when  overtaken. 

{3.)  Extra  594  east  run  ahead  of  No.  6  "M'*  to  **B." 

{4-)  Extra  95  west  run  ahead  of  No.  3  "B"  untU  overtaken. 

(5.)  No.  1  pass  No.  3  at  **K"  and  run  ahead  of  No.  7  "M" 
to  **Z.*' 

When  under  (1)  a  train  is  to  pass  another  both  trains  will  run 
nvc'ording  to  rule  to  the  designated  point  and  there  arrange  for  the 
roar  train  to  pass  promptly. 

Under  (2),  both  trains  will  run  according  to  rule  until  the 
second-named  train  is  overtaken  and  then  arrange  for  the  rear 
train  to  pass  promptly. 

Under  (3),  the  second-named  train  must  not  exceed  the  speed 
of  the  first-named  train  between  the  points  designated. 

Under  (4),  the  first-named  train  will  run  ahead  of  the  second- 
named  train  from  the  designated  station  until  overtaken,  and  then 
arrange  for  the  rear  train  to  pass  promptly. 

When  an  inferior  train  receives  an  order  to  pass  a  superior 
train,  right  is  conferred  to  run  ahead  of  the  train  passed  from  the 
designated  point. 
FoEM  C.    Gn'iNG  A  Train  the  Right  Over  an  Opposing  Train. 

Omitted.     (Not  applicable  to  Double  Track.) 

Form  D.     Ofving  Regular  Trains  the  Bight  Over  a 

Gn'EN  Train. 

Omitted.     (Not  used.) 

D-Form  K.    Time  Orders. 

(I.)  run late to •. 

1 2.^  run  late to and '—  late 


to .  etc. 

i3.)   wait  at  imtil 

until 

until 


•  • 


examples. 

(1.)   Xo.  1  ru)t  20  mi)},  hitr  'A"  to  "G.** 
^2.)  Xo.   1  run.  20  mi)},  late  ^^A"  to  *'G"  and  15  min.  laU 
G"  to  *-7v.*'  (tc. 
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• 

(3.)  Nos,  1  and  3  wait  at  *'N*'  untU  10  00  a,m. 

**P"  until  to  SO  a.m. 
**R**  until  1055  a,m,,  etc, 

(1)  and  (2)  make  the  schedule  time  of  the  train  named,  between 
the  stations  mentioned,  as  much  later  as  stated  in  the  order,  and 
any  other  train  receiving  the  order  is  required  to  run  with  respect 
to  this  later  time,  as  before  required  to  run  with  respect  to  the 
regular  schedule  time.  The  time  in  the  order  should  be  such  as 
can  be  easily  added  to  the  schedule  time. 

Under  (3),  the  train  (or  trains)  named  must  not  pass  the  desig- 
nated points  before  the  times  given. 

Other  trains  receiving  the  order  are  required  to  run  with  respect 
to  the  time  specified  at  the  designated  points^  or  any  intermediate 
station  where  schedule  time  is  earlier  than  the  time  specified  in 
the  order  as  before  required  to  run  with  respect  to  the  schedule 
time  of  the  train  (or  trains)  named. 

All  of  these  examples  may  be  used  in  connection  with  an  extra 
train  created  by  example  (3)  of  Form  G  and  the  times  at  each 
point  stated  in  that  example  have  the  same  meaning  as  schedule 
times  in  the  foregoing  examples. 

D-FoRM   F.     Foe  Sections. 

(1.)   display  signals  and  run  as to . 

(2.)  run  as to 


(8.)   display  signals to  for 

(6.)  is  withdrawn  as  at  . 

(7.)  instead  of display  signals  and  run  as 

to 


f  f 


(8.)  take  down  signals  at  . 

EXAMPLES. 

( /.)  Eng,  20  display  signals  and  run  as  1st  No,  1  *' A'^  to  **Z." 

(2.)  Eng,  25  run  as  2d  No.  1  *M"  to  "Z." 

(3.)   No.  1  display  signals  ** A''  to  ** G''  for  Eng.  65. 
2d  No.  1  display  signals  **B''  to '*E"  for  Eng.  99. 

These  examples  may  be  modified  as  follows: 

(4.)  Engs.  20,  25  and  99  run  as  1st,  2d  and  3d  No.  1,  *'A 
to  ''Z.'' 

Example  (1)  is  to  be  used  when  the  number  of  the  engine  for 
which  signals  are  displayed  is  unknown  and  is  to  be  followed  by 
example  (2),  both  being  single  order  examples. 

Under  examples  (2)  and  (3)  the  engine  named  will  not  display 
signals. 

Under  example  (4)  the  engine  last  named  will  not  display 
signals. 

For  changing  sections: 

To  add  an  intermediate  Section  the  following  modification  of 
example  ( 1 )  will  be  used : 

(5.)  Eng.  85  display  signals  and  run  as  2d  No.  1  '*N''  to  ** Z." 
Following  sections  change  numbers  accordingly. 
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Under  (5)  Engine  85  \^ill  display  signals  and  run  as  directed 
and  following  sections  will  take  the  next  higher  number. 

To  drop  an  intermediate  section  the  following  example  will  be 
used: 

(6\)  Eng.  85  is  withdrawn  as  2d  No.  1  at  "H."  Following  sec- 
tions change  numbers  accordingly. 

Under  (6)  Engine  85  will  drop  out  at  **H"  and  following  sec- 
tions will  take  the  next  lower  number. 

To  substitute  one  engine  for  another  on  a  section,  the  following 
w  ill  be  used : 

(7.)  Eng.  18  instead  of  Eng,  85  will  display  signals  and  run  as 
2d  No.  1  *'R''  to  "Z." 

Under  (7)  Engine  85  will  drop  out  at  *'B"  and  Engine  18  wiU 
run  as  directed. 

Tf  Engine  85  is  last  section  the  words  ''display  signals  and" 
will  be  omitted.     Following  sections  need  not  be  addressed. 

To  discontinue  the  display  of  signals  the  following  example  will 
be  used: 

(8.)  2d  No.  1  take  down  signals  at  **D." 

Under  example  (8)  2d  No.  1  will  take  down  signals  as  directed 
and  a  following  section  must  not  proceed  beyond  the  i>oint  named. 

The  character  of  a  train  for  which  signals  are  displayed  may  be 
stated.  Each  section  affected  by  the  order  must  have  copies,  and 
must  arrange  signals  accordingly. 

To  annul  a  section  for  which  signals  have  been  -displayed  over  a 
division  or  any  part  thereof,  when  no  train  is  to  follow  the  signals, 
Form  K  must  be  used. 

Form  G.     Extra  Trains. 
( 1. )   Eng. run  extra to 


( 2. )   Eng. run  extra to and  return  to . 

EXAMPLES. 

(/.)  Eng.OOrun  extra** A'* to** F." 

( 2. )  Eng.  iW  run  extra**  A"  to** F" and r'etum  io**C.** 

Under  (2)  the  extra  must  go  to  '<F"  before  returning  to  "C" 

(3.)   Eng^ run  extra  leaving on as  follows 

with  right  over  all  trains: 
Leave  . 

Arrive . 

EXAMPLE. 

(3.)  Eng.  77  run  extra  leaving  '*A*'  on  Thursday,  Feb,  17th,  as 

foUows  with  right  over  all  trains: 
Leave**  A**  11:30  p.m. 

**     **C''  12:25  a.m. 

**     **E"l:47a.m. 
Arrive  **F" 2:22 a.m. 


\ 


OPERATING  TRAINS  541 

This  order  may  be  varied  by  specifying  the  kind  of  extra  and 
the  particular  trains  over  which  the  extra  shall  or  shall  not  have 
right.  Trains  over  which  the  extra  is  thus  given  right  must  clear 
the  time  of  the  extra minutes. 


2?-FoRM  H.    Work  Extra. 


V 


Eng.  works  on track to  between 

and . 

EXAMPLE. 

Eng.  292  works  on  eastward  track  (or  both  tracks)  7  a.  m,  to 
6  p,  m,  between  *'D"  and  **E," 

Under  (1),  the  work  extra  must,  whether  standing  or  moving, 
protect  itself  within  the  working  limits  against  extras  moving  with 
the  current  of  traffic^  on  the  track  or  tracks  named,  as  prescribed 
by  Rule  99.     The  time  of  regular  trains  must  be  cleared. 

This  form  may  be  modified  by  adding: 

(2.)  Not  protecting  against  extras. 

Under  (2),  protection  against  extra  trains  is  not  required.  The 
time  of  regular  trains  must  be  cleared. 

To  enable  a  work  extra  to  work  upon  the  time  of  a  regular  train, 
the  following  form  may  be  used: 

(5.)   Work  extra  292  protects  against  No.  55  (or class 

trains)  between  **Z)"  and  '*E»" 

Under  (3),  the  work  extra  may  work  upon  the  time  of  the  train 
(or  trains)  mentioned  in  the  order  and  must  protect  against  such 
train  (or  trains)  as  prescribed  by  Rule  99. 

The  regular  train  or  trains  receiving  the  order  will  run  expecting 
to  find  the  work  extra  protecting  itself. 

When  it  is  desired  to  move  a  train  against  the  current  of  traffic 
over  the  working  limits,  provision  must  be  made  for  the  protection 
of  such  movement. 

When  a  work  extra  is  to  be  given  exclusive  right  over  all  trains, 
the  following  form  will  be  used: 

(4).  Work  extra has  right  over  all  trains  on track 

between and ^m  to  m. 

EXAMPLE. 

(4.)  Work  extra  215  has  right  over  all  trains  on  eastward  and 
westward  tracks  between  **G'*  and  ** W  7  p.  m.  to  12  night. 

This  gives  the  work  extra  the  exclusive  right  to  the  track  (or 
tracks)  mentioned  between  the  points  designated  between  the 
times  named. 

Work  extras  must  give  way  to  all  trains  as  promptly  as  prac- 
ticable. 

The  working  limits  should  be  as  short  as  practicable;  to  be 
changed  as  the  progress  of  the  work  may  require. 

Form  J.    Holding  Order. 
Hold . 
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EXAMPLES. 

Hold  No.  2. 

Hold  all  (or  ward)  trains. 

When  a  train  has  been  so  held  it  must  not  proceed  until  the 
order  to  hold  is  annulled,  or  an  order  given  to  the  operator  in  the 
form: 

** may  go.'* 

These  orders  will  be  addressed  to  the  operator  and  acknowledged 
in  the  usual  manner,  and  will  be  delivered  to  conductors  and  engine- 
men  of  all  trains  affected. 

Form  J  will  only  be  used  when  necessary  to  hold  trains  until 
orders  can  be  given,  or  in  case  of  emergency. 

FoBM  K.    Annulling  a  Schedule  ok  a  Section. 


of is  annulled to . 

examples. 
No.  1  of  Feb.  29th  is  aiinulled  "A"  to  "Z." 
2d  No.  5  of  Feb.  29th  is  annulled  **E''  to"G." 
The  schedule  or  section  annulled  becomes  void  between  the  points 
named  and  cannot  be  restored. 

Form  L.  Annulling  an  Obdeb. 

''Order  No. is  annulled." 

EXAMPLE. 

Order  No.  10  is  annulled. 

If  an  order  which  is  to  be  annulled  has  not  been,  delivered  to  a 
train,  the  annulling  order  will  be  addressed  to  the  operator,  who 
will  destroy  all  copies  of  the  order  annulled  but  his  own,  and  write 
on  that: 

Annulled  by  order  No. . 

An  order  which  has  been  annulled  must  not  be  reissued  under  its 
original  number. 

D-FoRM  M.     Annulling  Part  op  an  Obdeb. 

That  part  of  Order  No. reading is  annulled. 

example. 

That  Part  of  Order  No.  10  reading  Extra  26S  west  pass  No.  J 

at  **8*'  is  annulled. 

D-Form  p.     Superseding  an  Order  or  a  Part  or  an  Qbosb. 

This  order  will  be  given  by  adding  to  prescribed  forms,  the 

words  * '  instead  of . ' ' 

(1.)  pass at instead  of , 
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(2.)  display    signals    for to instead 

of . 

EXAMPLES. 

(1.)  No.  1  pass  No.  3  at  **C"  instead  of  "B." 

(2.)  No.  1  display  signals  for  Eng.  85  **A*^  to  "Z"  instead 

of  **G.'' 

An  order  which  has  been  superseded  must  not  be  reissued  under 

its  original  number. 

D-FoEM  R.     Providing  foe  a  Movement  Against  the  Cureent 

OF  Teaffic. 

has  right  over  opposing  trains  on track '  to 

EXAMPLE. 

(i.)  No.  1  has  right  over  opposing  trains  on  No.  2  {or  east- 
ward) track  "C"  to  '*F." 

A  train  must  not  be  moved  against  the  current  of  traflSe  until  the 
track  on  which  it  is  to  run  has  been  cleared  of,  opposing  trains. 

Under  this  order  the  designated  train  must  use  the  track  specified 
between  the  points  named  and  has  right  over  opposing  trains  on 
that  track  between  those  points.  Opposing  trains  must  not  leave 
the  point  last  named  until  the  designated  train  arrives. 

An  inferior  train  between  the  points  named  moving  with  the 
current  of  traffic  in  the  same  direction  as  the  designated  train 
must  receive  a  copy  of  the  order,  and  may  then  proceed  on  its 
schedule,  or  right. 

This  order  may  be  modified  as  follows: 

(2.)  After   — arrives    at has    right    over 

opposing  trains  on track to . 

EXAMPLE. 

After  No.  4  arrives  at  "C"  No.  1  has  right  over  opposing  trains 
on  No.  2  {or  eastward)  trade  **C'*  to  '*F.*' 

Under  (2)  the  train  to  be  moved  against  the  current  of  traffic 
must  not  leave  the  first  named  point  until  the  arrival  of  the  first 
named  train. 

D-FoRM  S.     Peoviding  foe  the  Use  of  a  Section  of  Double 

Teack  as  Single  Teack. 

track  will  be  used  as  single  track  between  and 


If  it  is  desired  to  limit  the  time  for  such  use  add  (from 
until  ). 
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EXAMPLE. 

No.  1  (or  westward)  track  u:ill  he  used  <u  single  track  between 
**F"  and  "G." 

Adding  if  desired 

from  1  p.  m.  untU  S  p.  m. 

Under  this  order  all  trains  must  use  the  track  specified  between 
the  stations  named  and  will  be  governed  by  rules  for  single  track. 

Trains  running  against  the  current  of  traffic  on  the  track  named 
must  be  clear  of  the  track  at  the  expiration  of  the  time  named,  or 
protected  as  prescribed  by  Rule  99. 

Forms  of  Blanks  for  Single  and  Double  Track, 

SPECIFICATIONS  FOR  TRAIN  ORDER  FORM 
AND  BOOKS  FOR  OPERATORS  FOR 

31  ORDERS. 

Form  as  here  sho^n.  Blank  space  for  order 
(4)  inches  with  no  lines.  The  mode  of  flllinff  the 
blanks  is  Indicated  by  small  type. 

Form  ( 6  %  X  9  % )  inches  beyond  perforated 
line.     Book  (6%  xlO^)  inches. 

300  leaves.  Glued  at  top  or  side.  Manilla 
cover  on  face  and  stiff  back. 

Paper  oipaque,  yellow,  sized,  and  of  such  thic^- 
nese  as  to  admit  of  makine  (9)  irood  manifold 
copies  with  Stylus  and  double  carbons. 

To  be  used  with  double  Carbon  Paper  (•%  x  9) 
inches,  and  a  stiff  tin.  same  size,  comtni  rcMmdea. 
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Standard  Train  Order  Blank  for  31  Order. 


FOBM 

31 

(NAME.) 

VOBM 

3f 

_. COMPANY. 

TRAIN  ORDER  No.„_  i? 

March  81     (9 

To 

X o^t^A?). Opt.;        ?..«A.M 

Ck>nduotoi 

■ 

and  Engineman  must  both  have  a  copy  of  this  order. 

r 

Repeated              at    2:20  a  M. 

Conductor 

Engineman 

Train 

46 

Made 

Time 

8  20am 

Opr. 

Jones 

Brown 

Complete 

Black 

(Omit 

this  column 

■where 

Engineman 

• 

Is  not 

required 

to  sign.) 
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si'f:cifications  for  train  ordbr  form 

ANIJ    liOOKS    FOR    OPERATORS    FOR 
19  ORDERS. 


Form  aH  hero  shown.  Blank  space  for  order 
(4>  liichfrH  with  no  lines.  The  mode  of  filling:  the 
blankH  Ifl  indicated  by  small  tjrpe. 

Form  (6%x6)  Inches  beyond  perforated  line. 
Hiiok  (6%x7i^)   Inches. 

300  loav<\s.  Glued  at  top  or  side.  Manilla  cover 
on  fa  CO  and  Htiff  back. 

I'apor  opaque,  green,  sized,  and  of  such  thick- 
iK'HH  a.s  to  admit  of  making  (9)  good  manifold 
(•opl<'H  with  Stylus  and  double  carbons. 

To  be  used  with  double  Carbon  Paper  (6%  x7) 
Inchos  and  a  stift  tin,  same  size,  comers  rounded. 


standard  Train  Order  Blank  for  19  Order. 


FOBM 

J9 


rOBM 

19 


<na«?.) :.......^.„„COMPANY. 

TRAIN  ORDER  No. }». 


March  fl )? 

To 

At 

~— — —.^....^...^.^ 

X 

(IXITIATA) 

Opf.; 

.L«.^.M 

Conductor  and  Engineman  must  each  have  a  copy  of  this  order. 


Made  complete  time  2 1«  i*  M        ^^^^^  Opt* 
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(To  be  printed  on  yellow  paper.) 
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TEAIN  RULES  FOR  (THREE  AND  FOUR  TRACKS.* 

F-271.  One  of  the  main  tracks  will  be  designated  as  No.  1; 
additional  tracks  will  be  numbered  therefrom,  even  numbers  to 
the  right,  odd  numbers  to  the  left,  when  facing  East  or  North. 

F-272.  The  use  of  these  tracks,  both  as  to  the  class  and  the 
current  of  traffic,  will  be  designated  on  the  time-table  or  by  special 
instructions. 

F-273,  On  portions  of  the  road  so  specified  on  the  time-table, 
trains  will  run  with  the  current  of  traffic  by, block  signals,  whose 
indications  will  supersede  time-table  superiority. 

F-274.  A  train  by  night  running  with  the  current  of  traffic,  on 
a  high  speed  track,  will  display  two  red  lights  to  the  rear.f 

A  train  by  night  running  with  the  current  of  traffic,  on  a  slow 
speed  track,  or  a  train  by  night  using  any  track  against  the 
current  of  traffic,  will  display  a  green  light  to  the  rear  on  the  side 
next  to  the  high  speed  track  in  the  direction  of  the  current  of 
traffic,  and  a  red  light  on  the  opposite  side.f 

A  train  by  night  on  a  siding  will  display  two  green  lights  to  the 
rear. 


F-275 


ENGINE    STEAM    WHISTLE    SIGNALS. 


-The  signals  prescribed  are  illustrated  by  "o"  for  short 
" — **  for  longer  sounds.     The  sound  of  the  whistle  should 


Note.- 
sound®; 

be  distinct,  with  intensity  and  duration  proportionate  to  the  dis- 
tance signal  is  to  be  conveyed. 


Sound. 


(a) 

(6) 

(c) o 

(d) 0 

(e)  0 

if)  0 

(9)   o 0 

{h)  0 o 


Indication. 


Flagman  for 

the  rear. 
Flagman  for 

the  rear. 
Flagman  for 

the  rear. 
Flagman  for 

the  rear. 
Flagman  for 

the  front. 
Flagman  for 

the  front. 
Flagman  for 

the   front. 
Flagman  for 

the   front. 


Track  No.  1 
Track  No.  2 
Track  No.  3 
Track  No.  4 
Track  No.  1 
Track  No.  2 
Track  No.  3 
Track  No.  4 


return  from 
return  from 
return  from 
return  from 
return  from 
return  from 
return  from 
return  from 


F-276.    Except  as  affected  by  these  rules,  all  Block  Signal  Rules 
and  Train  Rules  for  Double  Track  remain  in  force. 


♦  Adopted  April  5,  1905. 

t  See  diagrams,  pages  562a,   562b. 
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DIAfiRAMS  OF  HAXD,  FLAG  AND  LAMP  SIGNALS.' 


"Proceed." 

Itiiiwd   iiiid   lowpri'ii   vertically. 

iiee  Kulo  l:i    (b). 


"Stop." 

Snnng  across  the  track. 

See  Rule  IS  (a). 


[I  nae  moved  the  same  aa  the  lamp  ai  tlluatrated 
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"Back."  "Train  has  parted." 

Swung  vertically  in  a  circle  at  Swung  vertically  in  a  circle  at 

half   arm's   length    across  arm's    length    across    the 

the    track.  track. 

See  Rules  32   (e)  and  IJ   (ft).  See  Rulea  13  (d)  and  U  '?)■ 


' '  Apply   Air    Brakes. ' ' 
Swung  horizontally  in  a  circle- 
See  Rule  12   (e). 
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DIAGRAMS  OF  TBAIN  SIGNALS.- 


Sear  of  tram  by  day. 
Green  flags  at  AA  eib 
See   Rule   19. 


•  The  ding-rams  are  InCendea  to  Illustrate  the  nneral  locAtloaot 
the  trulti  Elj-nalH,  not  the  exact  manner  In  which  they  an  to  w 
attache!].  Combination  lamps  with  four  llluralnated  colored  fu^ 
are  represented  In  the  dlaitrains, 
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Bear  of  train  by  night  while  rvnning. 
Lights  at  AA  as  marlters  ehowing  green  toward  ] 
and  side  and  red  to  lear. 
See  Sule  19. 
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Brar  of  train  by  mght  wAen  on  tiding  to  be 

passcil  by  another  train. 

Ligbts  nt  AA  iis  markers,  Bbowing  green  towwd  EngiM 

side  ODd  to  rear. 

See  Rule   IS. 
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for  a  following  » 
Green  flags  at 


rward  at  night  displaying  signals 
for  a  following  section. 
Green  lighls  and  green  flags  at  AA. 
See   Rule   20. 
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III  I  III 

Jlf  I  f 

r  I' 

Hi     I 
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Bngine  running  forward  by  day  M  a 
White  flags  at  AA, 
See  Rule  SL 


OPEBATiya  IBdiA'S 


Engine  runniiii/  fortcard  by  night  aa  an  extra  (rabi, 

Wbitc  lights  and  trhite  flags  at  AA. 

See  Bulo  II. 
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ll    *    si 


l  =  l« 
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Engine  running  forward  by  day  without  cars  or  at  the 
rear  of  a  train  ptishing  oars. 

Green   flags   as  markers. 
See  Rule  19. 
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CBSAK  OV  TfeMSSBJ 


,  Engine  running  forward  by  night  without  cars  or  at  the 

rear  of  a  train  pushing  cars. 

*  Lights  at  AA,  as  markers,  showing  green  to  the  front 

and  side  and  red  to  rear. 
See  Rule  19. 


(Bear  or  TtuDEtu) 


Engine  running  backward  by  night  tvithout  cars  or  at 
the  front  of  a  train  pulling  cars. 

White  light  at  A. 


OPEBATIlfO  TBAINB 


Pauenger  ears  being  pushed  by  on  engine  by  * 
White  ligbt  on  front  of  leading  eai. 
See  Rule  14. 
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(Outside.) 


(Between  tracks.) 


Bpar  of  train  by  night  running  against  the  current 

of  traffic, 

(This  illustration  is  for  a  road  which  uses  the 

right  hand  track.) 

Lights  at  A  A  as  markers. 

See  Rule  D-19. 


Bear  of  train  by  night  running  with  the  current  of  traffic 

on  a  high  speed  track. 
Lights  at  A  A  as  markers. 
See  Rule  F-274.  ' 


562b 
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(High  speed  Track.) 
A  A 


Rear  of  train  by  night  running  wUh  the  current  of 
traffic  on  a  slow  speed  track. 

Lights  at  A  A  as  markers. 

See  Rule  F-274. 


Rear  of  train  by  night  running  on  any  track  agaimsi 

the  current  of  traffic 

Lights  at  A  A  as  marken. 

See  Rule  F-274. 


OPERATING  TBAIN8 


563 


I 


Freight  cars  being  pushed  hy  an  engine  by  night. 
WMte  light  on  front  of  leading  car. 

See  Rule  24. 


CHAPTER   XX. 

THE  STANDARD  CODE  OF  BULES  AND  BEGUIiATIONS 
GOVERNING  THE  MOVEMENT  OF  TRAINB.  (CON- 
TINUED.) 

BLOCK     SYSTEMS.       BLOCK     SIGNAL     RULES.      MANUAL 

BLOCK     SYSTEM CONTROLLED     MANUAL     BLOCK 

SYSTEM  —  AUTOMATIC     BLOCK     SYSTEM. 

BLOCK    SIGNAL  RULES.* 

Definitions, 

Block. — A  length  of  track  of  defined  limits,  the  use  of  ndiieb 
by  trains  is  controlled  by  block  signals. 

Block  Station. — ^A  place  from  which  block  signals  are  operated. 

Fixed  Signal. — A  signal  of  fixed  location,  indicating  a  eon- 
dition  affecting  the  movement  of  a  train. 

Block  Signal. — A  fixed  signal  controlling  the  use  of  a  block. 

Home  Block  Signal. — ^A  fixed  signal  at  the  entrance  of  a 
block  to  control  trains  in  entering  and  using  said  block. 

Distant  Block  Signal. — A  fixed  signal  used  in  connection  with 
a  Home  (and  Advance)  Block  Signal  to  regulate  the  apprMch 
thereto. 

Advance  Block  Signal. — ^A  fixed  signal  used  in  connection 
with  a  Home  Block  Signal  to  sub-divide  the  block  in  advance. 

Block  System. — A  series  of  consecutive  blocks. 

Manual  Block  System. — ^A  block  system  in  which  the  signala 
are  operated  manually. 

Controlled  Manual  Block  System. — ^A  block  syvtem  in  which 
the  signals  are  operated  manually,  and  so  constmeted  as  to  re- 
quire the  co-operation  of  the  signalmen  at  both  ends  of  the  block 
to  display  a  Clear  or  a  Caution  Block  Signal. 

Automatic  Block  System. — ^A  block  'system  in  which  the 
signals  are  operated  by  electric,  pneumatic  or  other  agency  actuated 
by  a  train,  or  by  certain  conditions  affecting  the  nse  of  a  block.  • 

*  As  adopted  May  19,  1909. 

(S64) 
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MANUAL  BLOCK   SYSTEM.  • 

A  series  of  consecutive  blocks,  controlled  by  block  signals 
operated  manually,  upon  information  by  telegraph,  telephone  or 
other  means  of  communication. 

Beguisites  of  Installation. 

1.  Signals  of  prescribed  form,  the  indications  given  by  not 
more  than  three  positions;  and,  in  addition,  at  night  by  lights  of 
prescribed  color. 

2.  The  apparatus  so  constructed  that  the  failure  of  any  part 
directly  controlling  a  signal  will  cause  it  to  display  the  normal 
indication. 

3.  Signals,  if  practicable,  either  over  or  upon  the  right*  of  and 
adjoining  the  track  upon  which  trains  are  governed  by  them.  For 
less  than  three  tracks  signals  for  trains  in  each  direction  may  be 
on  the  same  signal  mast. 

4.  Semaphore  arms  that  govern,  displayed  to  the  right  of  the 
signal  mast  as  seen  from  an  approaching  train. 

5.  The  normal  indication  of  Home  Block  Signals — Stop. 
Adjuncts, 

The  following  may  be  used: 

(A)  Distant  Block  Signalsf  interlocked  with  Home  Block  Sig- 
nals; normal  indication--Caution. 

(B)  Advance  Block  Signals^  interlocked  with  Distant  Block 
Signals,  if  used;  normal  indication — Stop. 

*  Where  a  road  is  operated  with  the  current  of  trafllc  to  the  left 
the  block  signals  may  be  placed  upon  the  left. 

t  When  Distant  Block  Signals  are  used  the  following  should  be 
added  to  Rule  301: 

DISTANT  BLOCK  SIGNALS. 


Signal. 


Color. 


(d) 
(e) 


Occasion  for 
Use. 

The    signal    will    be 
displayed   when 

Home    (or   advance) 
s-ignal    at    (a.) 

Home   (and  advance) 
signal  at   (c). 


Indication. 


For  enginemen  and 
trainmen. 


Proceed  with  caution 
to  the  hom^  (or  ad- 
vance)   signal. 

Proceed. 


Name. 


As  used  in 
rules. 

Caution-signal. 


Clear-signal. 


Where  the  semaphore  is  used,  the  governing  arm  is  displayed  to 
the  right  of  this  signal  mast  as  seen  from  an  approaching  train, 
and  the  indications  are  given  by  positions: 

Horizontal  as  the  equivalent  of  (d). 

Vertical  or  Diagonal (angle  above  or  below  the  horizontal) 

as  the  equivalent  of  (e). 

Rule  311  also  should  be  changed  to  read  "The  normal  indication 
of  Home  Block  Sigrnals  is  Stop;  of  Distant  Block  Signalis  Is  Cau- 
tion." 

t  When  Advance  Block  Signals  are  used,  that  name  should  be 
added  to  the  caption  of  Rule  301  so  as  to  read  "Home  and  Advance 
Block  Signals."  and  Rule  311  should' be  changed  to  read  "The  nor- 
mal indication  of  Home  and  Advance  Block  Signals  is  Stop." 
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(C)  Bepeaters,  audible  or  visible,  to  indicate  the  position  of 
block  signals  to  the  signalman  operating  them. 

(D)  The  automatic*  release  of  block  signals  to  display  the  nor- 
mal indication. 

(E)  The  interlocking  of  switches  with  block  signals. 

(F)  Communication    between     block     stations     and     outlying 
switches.  • 

(G)  The  interlocking  of  telegraph  keys  with  block  signals. 

RULES. 

General  Note. — The  Committee  has  found  it  desirable  to  leave 

blanks  ( )  in  certain  rules  to  be  filled  by  each  road  adopting 

them,  as  may  best  suit  its  own  requirements. 


301. 

HOME   BLOCK    SIGNALS. 

Signal 

Occasion  por^ 

USB. 

Indication. 

Naiol 

Color. 

The  sigmal  will  be 
displayed    when 

For   enginemen   and 
trainmen. 

Am  uaed  In 
raleik 

(o)  Red. 

(6) . 

(c) . 

Block  is  not  clear. 
Block  is  not  clear. 
Block  is  clear. 

Stop. 

Proceed  with  caution. 

Proceed. 

Stop-slgiiaL 

Caution-signal 

Clear-algnaL 

Where  the  semaphore  is  used,  the  governing  arm  ig  displayed 
to  the  right  of  the  signal  mast  as  seen  from  an  approaching  train, 
and  the  indications  are  given  by  positions: 

Horizontal  as  the  equivalent  of  (a). 

Diagonal *  as  the  equivalent  of  (6). 

Vertical  or  Diagonal *  as  the  equivalent  of  (0). 

Note  to  Rule  301. — *  Angle  above  or  below  the  horiaontaL 

302.  Block  signals  control  the  use  of  the  bloeki^  bat,  unless 
otherwise  provided,  do  not  supersede  the  superiority  of  trains; 
nor  dispense  with  the  use  or  the  observance  of  other  gignals 
whenever  and  wherever  they  may  be  required. 

303.  When  a  block  station  is  open  at  an  irregular  boar,  trains 
must  be  notified  by  train  'order  or  by  special  inrtmetions,  and 
special  precautions  must  be  taken  to  call  the  attention  of  traias 
approaching  the  block  station  to  the  indieationa  of  the  Uoek 
signals. 

Signalmen, 

311.  The  normal  indication  of  Home  Block  Signala  is  Stop. 

312.  Signals  must  be  operated  carefully  and  with  a  vimirm 
movement.  If  a  signal  fails  to  work  properly  its  operation  mnst 
be  discontinued  and  the  signal  secured  so  as  to  display  tiie  nomal 
indication  until  repaired. 

313.  Signalmen  must  observe,  as  far  as  praetieable,  wlietlMr 
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the  indications  of  the  signals  correspond  with  the  positions  of  the 
levers. 

314.  Signalmen  must  not  make  nor  permit  any  unauthorized 
repairs,  alterations  or  additions  to  the  apparatus. 

315.  A  block  record  must  be  kept  at  each  block  station. 

Note  to  Rule  315. — The  different  items  to  be  entered  on  the  block 
record  have  not  been  prescribed  in  this  rule  but  it  has  been  left  to 
each  road  to  complete  the  rule  by  addiner  such  items  as  may  be 
necessary  to  meet  the  conditions  governing  its  traffic. 

316.  The  prescribed  communicating  code  is  as  follows: 

1 — ^Display  Stop-signal. 
13 — I  understand. 

17 — Display  Stop-signal.    Train  following. 
2 — Block  clear. 

3 — Block  wanted  for  train  other  than  passenger. 
36 — Block  wanted  for  passenger  train 

4 — Train  other  than  passenger  has  entered  block. 
46 — Passenger  train  has  entered  block. 
^  5 — ^Block  is  not  clear  of  train  other  than  passenger. 

,     56 — ^Bloc£  is  not  clear  of  passenger  train. 
7 — ^Train  following. 
8 — Opening  block  station.     Answer  by  record  of  trains 

in  the  extended  block. 
9 — Closing  block  station.     Answer  by  13. 
Note  to  Rule  316. — Additions  to  the  code  may  be  made  if  desired. 

317  (A).  To  admit  a  train  to  a  block,  the  signalman  must 
examine  the  block  record,  and,  if  the  block  is  clear,  give  "1  for 

"  to  the  next  block  station  in  advance.     The  signalman 

receiving  this  signal,  if  the  block  is  clear,  must  display  the  Stop- 
signal  to  opposing  trains,  and  reply  **2  for  ,**     If  the 

block    is   not    clear,    he    must   reply    '*5    of   ,^*    or    *'56 

of  — »'*     The  signalman  at  the  entrance  of  the  block  must 

then  display  the  proper  signal  indication. 

A  train  must  not  be  admitted  to  a  block  unless  it  is  clear, 
except  as  provided  in  Rule  332  or  by  train  order. 

Note  to  Rule  317  (A)  — 317  (A)  Is  for  absolute  block  for  follow- 
ing and  opposing  movements  on  the  same  track. 

317  (B).  To  admit  a  train  to  a  block,  the  signalman  must 
examine  the  block  record,  and,  if  the  block  is  clear,  give  **1  for 

"  to  the  next  block  station  in  advance.     The  signalman 

receiving  this  signal,  if  the  block  is  clear,  must  display  the  Stop- 
signal  to  opposing  trains  and  reply  "2   for  ."     If  the 

block  is  not  clear,  he  must  reply  ''5   of  — ,"  or  "56  of 

.*'    The  signalman  at  the  entrance  of  the  block  must  then 

display  the  proper  signal  indication. 

A  train  must  not  be  admitted  to  a  block  which  is  occupied  by 
an  opposing  train  or  by  a  passenger  train,  except  as  provided  in 
Rule  332  or  by  train  otder. 

To  permit  a  train  to  follow  a  train  other  than  a  passenger 
train  into  a  blocks  the  signalman  must  give  "17  for "  to 
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the  next  block  station  in  advance.  The  signalman  receiying  this 
signal,  if  there  is  no  passenger  train  in  the  block,  must  reply  ''5 

of  13  for  ,**     The  approaching  train  will  then  be 

admitted  to  the  block .* 

Note  to  Rule  317   (B)— 

Rule  317  (B)  is  for  al)solute  block  for  Opposing  movements,  and 
permissive    block    for    following    movements    on    the    same    track. 

318  (A).  To  admit  a  train  to  a  block,  the  signalman  mnst 
examine  the  block  record,  and,  if  the  block  is  clear,  give  ''3  for 

,"   or  "36   for  ,"   to   the  next  block   station  in 

advance.     The  signalman  receiving  this  signal,  if  the   block  is 

clear,  must  reply  *'2  for ."    If  the  block  is  not  clear,  he 

must  reply  "5  of ,"  or  '*56  of ."    The  signalman 

at  the  entrance  of  the  block  must  then  display  the  proper  signal 
indication. 

A  train  must  not  be  admitted  to  a  block  onless  it  is  dear, 
except  as  provided  in  Rule  332  or  by  train  order. 

Note  to  Rule  318  (A). — Rule  318  (A)  is  for  absolute  block  for 

following  movements  only. 

318  (B).  To  admit  a  train  to  a  block,  the  signalman  must 
examine  the  block  record,  and,  if  the  block  is  not  oecnpied  by  a 

passenger  train,  give  **3  for  ,"  or  "36  for  ,**  to 

the  next  block  station  in  advance.    The  signalman  receiying  this 

signal,  if  the  block  is  clear,  must  reply  "2  for ."    If  the 

block  is  not  clear,  he  must  reply  "5  of  ^,''  or  "56  of 

. "    The  signalman  at  the  entrance  of  the  block  most  then 

display  the  proper  signal  indication. 

A  train  must  not  be  admitted  to  a  block  which  is  oecnpied  hy 
a  passenger  train,  except  as  provided  in  Bole  332  or  hy  train 
order. 

A  train  may  be  permitted  to  follow  a  train  other  than  a  passen- 
ger train  into  a  block .* 

Note  to  Rule  318   (B)— 

Rule  318   (B)   is  for  permissive  block  for  following  movements 
only. 
Note  to  Rules  317   (A),  317   (B),  318   (A)  and  818   (B).— 

Wlicro  it  is  desired  that  train  dispatchers  shall  control  the  dis- 
play of  block  signals,  roads  may  modify  Rules  817  (A),  817  (B), 
318   (A)  and  318  (B)  so  as  to  provide  for  such  practice. 

319.  When   a  train  enters  a  block,  the   signalman   most  give 

"4  ,"  or  "46  "  and  the  time,  to  the  next  Week 

station  in  advance,  and  when  the  train  has  passed  the  Home 
Bloek  Signal  and  the  signalman  has  seen  the  markers  he  must 
display  the   Stop  signal,  and  when  the  rear  of  the  train  has 

passed feet  l^yond  the  Home  Block  Signal,  he  mnat  give 

the  record  of  the  train  to  the  next  block  station  in  the  rear. 

This  information  must  be  entered  on  the  block  records. 

Note  to  Rules  317  (A).  317  (B),  318  (A).  818  (B)  and  S19.— 
The  blanks  in  Rules  317   (A),  317   (B),  318   (A),  818  (B)  and  818 


*  Under  Caution-sigrnal  or  with  Caution  Card  (Form  B). 
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are  to  be  filled  by  the  number  or  deslgmation  of  the  train,  except 
as  otherwise  noted. 

320.  Unless   otherwise   provided,   signalmen   must   not   ask   for 

the  block  until  they  have  received  4  or  46  from  the  next  block 
station  in  the  rear. 

321.  Signalmen  must  observe  all  passing  trains  and  note 
whether  they  are  complete  and  in  order,  and  the  markers  properly 
displayed. 

322.  Should  a  train*  pass  a  block  station  with  any  indication  of 
conditions  endangering  the  train,  or  a  train  on  another  track,  the 
signalman  must  immediately  notify  the  signalman  at  the  next 
block  station  in  advance,  and  each  must  display  Stop-signals  to 
all  trains  that  may  be  affected,  and  must  not  permit  any  train  to 
proceed  until  it  is  known  that  its  track  is  not  obstructed. 

323.  Should  a  train  pass  a  block  station  without  markers,  the 
signalman  must  notify  the  signalman  at  the  next  block  station  in 
each  direction,  and  must  not  report  that  train  clear  of  the  block 
until  he  has  ascertained  that  the  train  is  complete. 

324.  Should  a  train  pass  a  block  station  in  two  or  more  parts 
the  signalman  must  stop  all  trains  running  in  the  same  direction 
and  notify  the  signalman  at  the  next  block  station  in  advance. 
A  signalman  having  received  this  notice  must  stop  any  train 
running  in  the  opposite  direction.  The  Stop-signal  must  not  be 
displayed  to  the  engineman  of  the  divided  train  if  the  train  can 
be  admitted  to  the  block  in  advance  under  Block  Signal  Bules; 
but  the  Train-parted  Signal  must  be  given.  Should  a  train  in 
either  direction  be  stopped,  it  may  be  permitted  to  proceed  when 
it  is  known  that  its  track  is  not  obstructed. 

325.  A  signalman  informed  of  any  obstruction  in  a  block  must 
inunediately  notify  the  signalman  at  the  other  end  of  the  block 
and  each  must  display  Stop-signals  to  all  trains  that  may  be 
affected  and  must  not  permit  any  train  to  proceed  until  it  is 
known  that  its  track  is  not  obstructed. 

326.  When  a  train  takes  a  siding  the  signalman  must  know 
that  it  is  clear  of  the  block  before  giving  2  or  displaying  a  Clear- 
signal  for  that  block. 

The  signalman  must  obtain  control  of  the  block  before  per- 
mitting a  train  on  a  siding  to  re-enter  the  block. 

327.  To  permit  a  train  to  cross  over  or  return,  unless  otherwise 
provided,  the  signalman  must  examine  the  block  record,  and  if  all 
the  blocks '  affected  are  clear  of  approaching  trains  he  must 
arrange  with  the  signalman  at  the  next  block  station  in  each 
direction  to  protect  the  movement,  and  when  the  proper  signals 
have  been  displayed  permission  may  be  given.  Until  the  block  is 
clear  no  train  must  be  admitted  in  the  direction  of  the  cross-over 
switches  except  under  a  Caution-signal  or  with  a  Caution  Card 
(Form  B). 

All  cross-over  movements  must  be  entered  on  the  block  records. 

328.  "When,  as  provided  in  Rule  364,  coupled  trains  have  been 
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separated,  the  signalman  must  regard  each  portion  as  an  inde- 
pendent train. 

329.  If  necessary  to  stop  a  train  for  which  a  Clear  or  Caution 
Home  (or  Advance)  Block  Signal  has  been  displayed  and 
accepted,  the  signalman  must  give  hand  signals  in  addition  to 
displaying  the.  Stop-signal. 

330.  A  signalman  having  orders  for  a  train  most  display  the 
block  signal  at  Stop.  He  may  permit  trains  so  stopped  to  pro- 
ceed under  Block  Signal  Rules  after  complying  witii  Bules  for 
Movement  by  Train  Orders. 

331  (A).  If  from  the  failure  of  block  signal  apparatus  the 
block  signal  cannot  be  changed  from  the  normal  indication,  a 
signalman,  having  information  from  the  signalman  at  the  next 
block  station  in  advance  that  the  block  is  clear,  may  admit  a 
train  to  the  block  by  the  use  of  a  Clearance  Card  (Form  C). 

Note  to  Rule  331  (A). — Rule  331  (A)  is  for  absolute  block. 

331  (B).  If,  from  the  failure  of  block  signal  apparatus,  the 
block  signal  cannot  be  changed  from  the  normal  indication,  a 
signalman  having  information  from  the  signalman  at  the  next 
block  station  in  advance  that  the  block  is  dear,  may  admit  a 
train  to  the  block  by  the  use  of  a  Clearance  Card  (Form  C); 
or  if  the  block  is  occupied  by  a  train,  other  than  an  opposing 
train  or  a  passenger  train,  he  may  admit  a  following  train  l^ 
the  use  of  a  Caution  Card  (Form  B). 

Note  to  Rule  331  (B). — Rule  331  (B)  is  for  permissive  block. 

332.  If,  from  any  cause,  a  signalman  be  unable  to  communicate 

with  the  next  block  station  in  advance,  he  must  stop  every  train 
approaching  in  that  direction.  Should  no  cause  for  detaining 
the  train  be  known,  it  may  then  be  permitted  to  proceed  with  a 

Caution  Card   (Form  D),  provided  minutes  have  elapeed 

since  the  passage  of  the  last  preceding  train. 

333.  Signalmen  must  have  the  proper  appliances-  for  hand 
signaling*  ready  for  immediate  use.  Hand  signals  mnst  not 
be  used  when  the  proper  indication  can  be  displayed  by  the 
block  signals,  except  as  provided  in  Rule  329,  342  or  375.  When 
hand  signals  are  necessary  they  must  be  given  from  sueh  a  point 
and  in  such  a  way  that  there  can  be  no  misunderstanding  on  the 
part  of  enginemen  or  trainmen  as  to  the  signals,  or  aa  to  the 
train  or  engine  for  which  they  are  given. 

Note  to  Rule  333. — *  Hand  signallngr  includes  the  use  of  lanin 

Has,  torpedo  and  fusee  signals. 

334.  Signalmen  will  be  held  responsible  for  the  care  of  the 
block  station,  lamps  and  supplies;  and  of  the  signal  apparatus, 
unless  provid^  for  otherwise. 

335.  Lights  within  block  stations  must  be  so  placed  that  th<7 
cannot  be  seen  from  approaching  trains. 

336.  Lights  must  be  used  upon  all  block  signato  from  Bonset  to 
sunrise  and  whenever  the  signal  indications  cannot  be  clearly 
without  them. 
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337.  If  a  train  over  runs  a  Stop-signal,  the  fact  must  be 
reported  to  .* 

338.  If  a  Stop-signal  is  disregarded,  the  fact  must  be  reported 
to  the  next  block  station  in  advance  and  then  to' .* 

339.  To  open  a  block  station  the  signalman  must  give  8  to  the 
next  block  station  in  each  direction  and  record  the  trains  that 
are  in  the  extended  block.  He  must  then  display  the  normal 
signal  indication  and  notify  the  next  block  station*  in  each 
direction  that  the  block  station  is  open. 

When  trains,  which  were  in  the  extended  block  when  the  block 
station  was  opened  and  which  had  passed  his  block  station  before 
it  was  opened,  clear  the  block  in  advance  he  must  repeat  the 
record  to  the  block  station  in  the  rear. 

340.  A  block  station  must  not  be  closed  except  upon  authority 
of .* 

341.  A  block  station  must  not  be  closed  until  the  block  in  each 
direction  is  clear  of  all  trains. 

To  close  a  block  station,  the  signalman  must  give  9  to  the 
next  block  station  in  each  direction,  and  when  he  receives  13 
enter  it  on  his  block  record,  with  the  time  it  is  received  from 
each  block  station. 

The  block  signals  must  then  be  ,  all  lights  extinguished 

and  the  block  wires  arranged  to  work  through  the  closed  block 
station. 

Note  to  Rule  341. — The  arrangrement  of  the  block  signals  under 
the  third  paragraph  6f  Rule  341  is  left  for  each  road  to  determine 
in  accordance  with  its  local  requirements. 

342.  When  a  block  station  is  open  at  an  irregular  hour,  signal- 
men must  use  hand  signals,  in  addition  to  block  signals,  to  give 
the  required  indications  until  all  trains  have  passed  which  have 
not  been  notified  by  train  order  or  by  special  instructions  that 
the  block  station  is  open.  Signalmen  must  take  special  pre- 
cautions to  call  the  attention  of  trains  approaching  the  block 
station  to  the  indications  of  the  block  signals. 

343.  Signalmen  must  not  permit  unauthorized  persons  to  enter 
the  block  station. 

Bnginemen  and  Trainmen, 

361.  Block  signals  for  a  track  apply  only  to  trains  running 
with  the  current  of  traflfi.c  on  that  track. 

362.  Trains  must  not  pass  a  Stop-signal  without  receiving  a 
Caution  Card  (Form  B  or  D),  a  Clearance  Card  (Form  C),  or  a 
train  order  authorizing  them  to  do  so. 

363.  An  engineman  holding  a  Caution  Card  (Form  D)  must 
deliver  it  to  the  signalman  at  the  next  block  station  and  per- 
sonally obtain  from  him  permission  to  proceed. 

364.  Unless  directed  by  special  instructions,  when  two  or  more 
trains  have  been  coupled  and  so  run  past  any  block  station,  they 


*  Designated  official. 
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mu*:i  \n*.  uncoupled  only  at  a  block  station  and  tbe  gignalwian 
not.jfi''d. 

'A(\o.  When  a  train  takes  a  siding  it  moat  not  again  enter  the 
hJryrk  without  the  f^ermiaeion  of  the  signalman. 

'M'i.  r;nlesH  otherwise  provided,  when  it  is  neeeasaiy  for  a  train 
to  'rroHH  over,  the  conductor  before  crossing  or  returning  most 
notify  the  signalman  and  obtain  permission  to  do  so. 

307.  Knginemen  and  trainmen  must  not  proceed  on  hand  signals 
as  H  gain  Hi  block  signals. 

308.  The  engineman  of  a  train  which  has  parted  mnst  sonnd 
the  whistle  signal  for  Train-parted  on  approaching  a  block 
Hfiition. 

30(<.  An  cngineman  receiving  a  Train-parted  signal  from  a 
Hif^niilnmn  must  answer  by  the  whistle  signal  for  Train-parted. 

370.  When  a  parted  train  has  been  reconpled  the  signahnan 
iniiHt  })0  notifiod. 

371.  If  there  in  an  obstruction  between  block  stations  notice 
riiiiHl.  l)f>  given  to  the  nearest  block  signalman. 

372.  If  a  train  is  held  by  a  block  signal  to  exceed  

iniinitoH,  the  conductor  must  ascertain  the  cause. 

373.  ('onductors  must  report  to *  any  nnosnal  detention 

at  lilock  Htationfl. 

374.  A  block  ntation  must  not  be  considered  as  closed,  except 
MH  provi<1od  on  timetable  or  by  special  instructions. 

375.  When  a  block  station  is  open  at  an  irregular  hour,  the 
rr(|iiirod  block  indications  will  be  giyen  by  huid  signals,  in 
addition  to  block  Rignals,  until  all  trams  have  passed  which  have 
not.  rocoivod  a  train  order  or  special  instructions  that  the  bloek 
Htation  is  open. 

FORM  (B). 

(Name) 

OOMPAOT. 

CAUTION  CARD. 
Bix)CK  Station ;  ...  .M., 19   . 

To  KNQiNKMAN.t  train  No on track: 

Hlook  is  not  clear.  You  may  proceed  with  caution,  expecting 
to  find  track  obstructed. 

aigwatmiKi^' 

Kii^inomonf  receiving  this  card  properly  filled  out  and  mpsA 
by  the  signalman,  mnv  proceed  with  the  train  under  eoatral  pre- 
l>art>d  to  stop  short  of  any  obstruction  in  the  Uoek. 


•  Posiirnntod  official. 

t  On  roads  whoro  it  is  deslr^  to  give  Caution  Oarda  to_tlM  eon- 
duotor.  tho  worxl  "i^nductor"  may  be  inoorporated  to 
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FORM  (C). 
(^Name) 

COMPANY 

CLEARANCE  CARD. 

Block  Station ;  M., 19    . 

To  Engineman,*  train  No on track: 

Block  is  clear.     Signal  cannot  be  cleared;  proceed. 

Signalman, 

This  card  must  be  used  only  in  case  of  failure  of  block  signal 
apparatus,  and  when  block  has  been  duly  reported  clear  by  the 
signalman  at  the  block  station  in  advance.  The  engineman* 
receiving  this  card  properly  filled  out  and  signed  by  the  signal- 
man, may  proceed. 

FORM  (D). 
(Name) 

COMPANY. 

CAUTION  CARD. 

Block  Station ;   M., 19    . 

To  ENGiNEMAN,t  train  No on track: 

Means  of  communication  have  failed.  You  may  proceed  with 
caution,  expecting  to  find  track  obstructed. 

Signalman. 

Enginemenf  receiving  this  card  properly  filled  out  and  signed 
by  the  signalman,  may  proceed  with  the  train  under  control  pre- 
pared to  stop  short  of  any  obstruction  in  the  block, 

CONTROLLED   MANUAL   BLOCK    SYSTEM. 

A  series  of  consecutive  blocks  controlled  by  block  signals 
operated  manually  upon  information  by  telegraph,  telephone  or 
other  means  of  communication,  and  so  constructed  as  to  require 
the  co-operation  of  the  signalmen  at  both  ends  of  the  block  to 
display  a  Clear  or  a  Caution  Block  Sigsal. 

Requisites  of  Installation. 

1.  Signals  of  prescribed  form,  the  indications  given  by  not  more 
than  three  positions;  and,  in  addition,  at  night  by  lights  of  pre- 
scribed color. 

2.  The  apparatus  so  constructed  that  the  failure  of  any  part 
directly  controlling  a  signal  will  cause  it  to  display  the  normal 
indication. 

3.  Signals,  if  practicable,  either  over  or  upon  the  rightj  of  and 
adjoining  the  track  upon  which  trains  are  governed  by  them.  For 
less  than  three  tracks  signals  for  trains  in  each  direction  may  be 
on  the  same  signal  mast. 

4.  Semaphore  arms  that  govern,  displayed  to  the  right  of  the 
signal  mast  as  seen  from  an  approaching  train. 

*  On  roads  where  It  Is  desired  to  give  Clearance  Cards  to  the 
conductor,  the  word  "conductor"  may  be  incorporated  in  the 
form. 

t  On  roads  where  it  is  desired  to  give  Caution  Cards  to  the  con- 
ductor, the  word  "conductor"  may  be  Incorporated  In  the  form. 

t  Where  a  road  is  operated  with  the  current  of  traffic  to  the  left 
the  block  signals  may  be  placed  upon  the  left. 
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5.  The  normal  indication  of  Home  Block  Signals — Stop. 

6.  The  apparatus  so  constructed  that  the  faUure  of  the  block 
signal,  block  signal  instruments  or  electric  circuits  will  prevent 
the  display  of  a  Clear  Block  Signal  (or  a  Caution  Home  or 
Advance  Block  Signal). 

Adjuncts, 

The  following  may  be  used: 

(A)  Distant  Block  Signals*  interlocked  with  Home  Block  Sig- 
nals; normal  indication-— Caution. 

(B)  Advance  Block  Signals*^  interlocked  with  Distant  Block 
Signals,  if  used;  normal  indication — Stop. 

(C)  Repeaters,  audible  or  visible,  to  indicate  the  position  of 
block  signals  to  the  signalman  operating  them. 

(D)  The  automatic  release  of  block  signals  to  display  the  normal 
indication. 

(E)  The  interlocking  of  switches  with  block  signals. 

(F)  Communication  between  block  stations  and  oatlying 
switches. 

(G)  Track  instruments  or  releasing  circuits  so  located  as  to 
require  that  the  rear  of  train  shall  have  passed  a  prescribed  diB- 
tance  beyond  the  Home  Block  Signal  before  the  signal  at  the 
next  block  station  in  the  rear  can  l^  released. 

(H)  Unlocking  circuits  between  block  stations  and  outlying 
switches. 

(J)  Track  circuits. 

*  When  Distant  Block  Signals  are  used  the  following  should  be 
added  to  Rule  401: 

DISTANT   BLOCK   SIGNALS. 


Signal. 


Color. 


id)- 


iey 


Occasion  for 
Use. 


The    signal    will    be 
displayed   when 


Home    (or   advance) 
signal  at   (a). 

Home  (and  advance) 
signal  at   (c). 


Indication. 


For  enginemen  and 
trainmen. 


Proceed  with  caution  ICautloii-signaL 
to  the  home  (or  ad- 
vance) signal. 


Proceed. 


NAm. 


Ab  used  in 
mleft 


Clear-signal. 


Where  the  semaphore  is  used,  the  governing  arm  !•  displayed  to 
the  right  of  the  signal  mast  as  seen  from  an  approaching  train,  and 
the  indications  are  given  by  positions: 

Horizontal  as  the  equivalent  of  (d). 

Vertical  or  Diagonal (angle  above  or  below  the  horiaontol) 

a«  the  equivalent  of  (e). 

Rule  411  also  should  be  changed  to  read:  'The  normal  Indication 
of  Home  Block  Signals  is  Stop;  of  Distant  Block  Signals  Is  Osn- 
tion." 

fWhen  Advance  Block  Signals  are  used,  that  name  should  bo 
added  to  the  caption  of  Rule  401  so  as  to  read  "Home  and  Advanoe 
Block  Signals,"  and  Rule  411  should  be  changed  tp  read  "^EIm 
normal  indication  of  Home  and  Advance  Blodic  SIgnala  is  Stop." 


\ 
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EULES. 

General   Note. — The   Committee   has   found   it  desirable  to  leave 

blanks   ( )    in  certain  rules  to  be  filled  by  each  road  adopting 

them,  as  may  best  suit  its  own  requirements. 

401.  HOME   BLOCK   SIGNALS. 


Signal. 

Occasion  for 
Use. 

Indication. 

Name. 

Color. 

The  signal  will  be 
displayed   when 

For   engineinen  and 
trainmen. 

As  used  in 
rules. 

(a)  Red. 
(6) . 

frt\ 

Block  is  not  clear. 
Block  Is  not  clear. 
Block   is    clear. 

Stop. 

Proceed  with  caution. 

Proceed. 

Stop-signal. 

Caution-signal. 

Clear-signal. 

yO} 

Where  the  semaphore  is  used,  the  governing  arm  is  displayed 
to  the  right  of  the  signal  mast  as  seen  from  an  approaching  train, 
and  the  indications  are  given  by  positions: 

Horizontal  as  the  equivalent  of   (o). 

Diagonal  *  as  the  equivalent  of   yb). 

Vertical  or  Diagonal  *  as  the  equivalent  of  (c). 

Note  to  Rule  401. — *  Angle  above  or  below  the  horizontal. 

402.  Block  signals  control  the  use  of  the  blocks,  but,  unless 
otherwise  provided,  do  not  supersede  the  superiority  of  trains; 
nor  dispense  with  the  use  or  the  observance  of  other  signals 
whenever  and  wherever  they  may  be  required. 

403.  When  a  block  station  is  open  at  an  irregular  hour,  trains 
must  be  notified  by  train  order  or  by  special  instructions,  and 
special  precautions  must  be  taken  to  call  the  attention  of  trains 
approaching  the  block  station  to  the  indications  of  the  block 
signals. 

Signalmen. 

411.  The  normal  indication  of  Home  Block  Signals  is  Stop. 

412.  Signals  must  be  operated  carefully  and  with  a  uniform 
movement.  If  a  signal  fails  to  work  properly  its  operation  must 
be  discontinued  and  the  signal  secured  so  as  to  display  the  normal 
indication  until  repaired. 

413.  Signalmen  must  observe,"  as  far  as  practicable,  whether 
the  indications  of  the  signals  correspond  with  the  positions  of  the 
levers. 

414.  Signalmen  must  not  make  nor  permit  any  unauthorized 
repairs,  alterations  or  additions  to  the  apparatus. 

415.  A  block  record  must  be  kept  at  each  block  station. 

Note  to  Rule  415. — The  different  items  to  be  entered  on  the  block 
record  hiave  not  been  prescribed  in  this  rule,  but  it  has  been  left  to 
each  road  to  complete  the  rule  by  adding  such  items  as  may  be  nec- 
essary to  meet  the  conditions  governing  its  traffic. 
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^In.  T'lp  rrPS4?r:htfii  ifommunioating  eode  is  as  follows: 

! — D'sriav   Stop-r3i}^aI. 
'.:) — r   in'iergranii. 
'.T — D'sjrlav  Stop-:ii^Tial.     Train  following. 

1 — BLoi'k    'lear. 

.^ — Bloi'k  n-anred  fi)r  train  other  than  passenger. 
■V! — Bl'ri'k  Tinreii  ror  passenger  train. 

4 — Train  i^rh^^r  :han  passenger  has  entered  block. 
An — Pas«t*n;;»»r  rraln  has  entered  block. 

Z — Rli'ii-k  :s  nor  .'lear  of  train  other  than  passenger. 
'n — Blri-k  :s  not  i*le:ir  •)f  passenger  train. 

7 — Trriin  f:ilowin;j. 

'^ — <)r'»*n:n^  bu?i.'k  'jTation.    Answer  by  2,  5,  or  56. 

9 — C'losinjf  bloifk  star  ion.  followed  by  2. 

If  rhe  blook  is  olear.  to  be  answered  by  13,  followed 
bv  -2. 

If  the  blo<'k  :<  not  c'lear.  to  be  answered  by  5  or  56. 

N'-.-.-r  -o  RuU  4 In. — A.liiitionii  to  the  code  may  be  made  If  desired. 

4-17  A-.  To  .iilmir  a  train  to  a  block,  the  signalman  most 
►^x.ir.:  =e  -he  M'^H'k  ret'or-J.  and.  if  the  block  is  clear,  give  1  to 
•h*^  r.«>s*  ''"'io«'k  5r:at:r)n  in  advance.  The  signalman  receiving  this 
<i!j:T::il.  if  the  blook  is  <*Iear.  mast  display  the  Stop-signal  to 
-<r-pi-<:ii£:  r rains.  iinlo«'k  the  next  block  station  in  the  rear  and 
TMrly  '2.  If  the  bIo«'k  is  not  clear,  he  must  reply  5  or  56.  The 
•i:«'r..iln:;in  .^r  the  enrrani'e  of  the  block  most  tiien  display  the 
:  ror**r  signal  indication. 

A  -rnin  must  not  lie  admitted  to  a  block  unless  it  is  clear, 
-x.-^t-r  f:-  provid^^d  in  Rule  4^2  or  by  train  order. 

n">-  to  R'jl^  417  f  Ai. — 417  (A>  is'  for  absolute  blocdc  for  foUow- 
ir.q'    :r.<l  or  posing  movements  on  the  same  track. 

417    fB;.   To   admit   a   train  to  a  block,  the  signalinan  most 

•^^■xrimine  the  block  rei'ord.  and.  if  the  block  is  clear,  give  3  or  36 
*'•  *hf-  next  hLx^k  station  in  advance.  The  signalman  receiving 
rhi':  signal,  if  the  Mo«'k  is  clear,  must  display  the  Stop-ngnal  to 
oppo«in^  trains.  unIo«^k  the  next  block  station  in  the  rear  and  reply 
2.  Tf  t:ie  block  is  not  olear,  he  must  reply  5  or  56.  The  sigiial- 
n.rtn  at  the  entrance  of  the  block  must  then  display  the  proper 
>;{:nnl  indication. 

A  train  must  not  be  admitted  to  a  block  which  is  occupied  Ij 
an  oj.posing  train  or  by  a  passenger  train,  except  as  provided  in 
HnUf  432  or  by  train  order. 

To  [>ermit  a  train  to  follow  a  train  other  than  a  passenger  train 
into  a  block,  the  signalman  must  give  17  to  the  next  block  station 
in  advance.  The  signalman  receiving  this  signal,  if  there  is  no 
pnssi'nger  train  in  the  block,  must  unlock  the  next  block  station 
in  the  roar  and  reply  5.  The  approaching  train  will  then  be 
fidmittod  to  the  block .* 

Xotr-  to  RiJlp  417    (B).— 

Tiule  417  (6)  is  for  absolute  block  for  opposing  movements  and 
porm4ss1vo  hlork  for  following  movements  on  the  same  track. 

*  Under  Caution  Sternal  or  with  Caution  Card  (Form  B). 
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418  (A).  To  admit  a  train  to  a  block,  the  signalman  must 
examine  the  block  record,  and,  if  the  block  is  clear,  give  3  or  36  to 
the  next  block  station  in  advance.  The  signalman  receiving  this 
signal,  if  the  block  is  clear,  must  unlock  the  next  block  station 
in  the  rear  and  reply  2.  If  the  block  is  not  clear,  he  must  reply 
5  or  56.  The  signalman  at  the  entrance  of  the  block  must  then 
display  the  proper  signal  indication. 

1.  A  train  must  not  be  admitted  to  a  block  unless  it  is  clear, 
except  as  provided  in  Rule  432,  or  by  train  order. 

Note  to  Rule  418  (A). — Rule  418  (A)  is  for  absolute  block  for 
following  movements  only. 

418  (B).  To  admit  a  train  to  a  block,  the  signalman  must 
examine  the  block  record,  and,  if  the  block  is  not  occupied  by  a 
passenger  train,  give  3  or  36  to  the  next  block  station  in  advance. 
The  signalman  receiving  this  signal,  if  the  block  is  clear,  must 
unlock  the  next  block  station  in  the  rear  and  reply  2.  If  the 
block  is  not  clear,  he  must  reply  5  or  56.  The  signalman  at  the 
entrance  of  the  block  must  then  display  the  proper  signal  indi- 
cation. 

A  train  must  not  be  admitted  to  a  block  which  is  occupied  by 
a  passenger  train,  except  as  provided  in  Rule  432  or  by  train 
order. 

A  train  may  be  permitted  to  follow  a  train  other  than  a 
passenger  train  into  a  block .* 

Note  to  Rule  418    (B). — 

Rule  418  (B)  is  for  permissive  block  for  following  movements 
only. 

Note  to  Rules  417  (A),  417  (B),  418  (A)  and  418  (B).— Where  it 
Is  desired  that  train  dispatchers  shall  control  the  display  of  block 
signals,  roads  may  modify  Rules  417  (A),  417  (B),  418  (A)  and 
418  (B)  so  as  to  provide  for  such  practice. 

419.  When  a  train  enters  a  block  the  signalman  must  give  4  or 

46  to  the  next  block  station  in  advance,  and  when  the  train  has 
passed  the  Home  Block  Signal  and  the  signalman  has  seen  the 
markers  he  must  display  the  Stop-signal,  and  when  the  rear  of  the 

train  has  passed  feet  beyond  the  Home  Block  Signal,  he 

must,  if  the  block  is  then  clear,  give  2  to  the  next  block  station 
in  the  rear. 

This  information  must  be  entered  on  the  block  records. 

420.  Unless  otherwise  provided,  signalmen  must  not  ask  for 
the  block  until  they  have  received  4  or  46  from  the  next  block 
station  in  the  rear,  nor  unlock  the  next  block  station  in  the  rear 
until  the  block  is  asked  for  by  that  block  station. 

421.  Signalmen  must  observe  all  passing  trains  and  note  whether 
they  are  complete  and  in  order,  and  the  markers  properly  dis- 
played. 

422.  Should  a  train  pass  a  block  station  with  any  indication  of 
conditions  endangering  the  train,  or  a  train  on  another  track,  the 
signalman  must  immediately  notify  the  signalman  at  the  next 


•  Under  Caution-signal  or  with  Caution  Card  (Form  B). 
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block  station  in  advance,  and  each  musfc  display  Stop-signals  to 
all  trninH  that  may  be  aflfected,  and  must  not  permit  any  train 
to  proreod  until  it  is  known  that  its  track  is  not  obstmeted. 

423.  Sliould  a  train  pass  a  block  station  without  markers,  the 
Hi  ^1  ml  man  must  notify  the  signalman  at  the  next  block  station  in 
cHcli  direction,  and  most  not  report  that  train  dear  of  the  block 
nor  unlock  the  next  block  station  in  the  rear  nntil  he  has  ascer- 
tained that  the  train  is  complete. 

424.  Should  a  train  pass  a  block  station  in  two  or  more  parts, 
th(*  signalman  must  stop  all  trains  running  in  the  same  direetion 
and  notify  tlie  signalman  at  the  next  block  station  in  advance. 
A  signalman  having  received  this  notice  must  stop  any  train 
running  in  the  opposite  direction.  The  Stop-signal  most  not  be 
(liHplayed  to  the  engineman  of  the  divided  train  if  the  train  can  be 
admitted  to  the  block  in  advance  under  Block  Signal  Bnles;  but 
the  Train-parted  Signal  must  be  given.  Should  a  train  in  either 
direction  be  stopped,  it  may  be  permitted  to  proceed  when  it  is 
known  that  its  track  is  not  obstructed. 

4 'Jo.  A  signalman  informed  of  any  obstruction  in  a  block  must 
immediately  notify  the  signalman  at  the  other  end  of  the  block 
and  each  must  display  Stop-signals  to  all  trains  that  may  be 
a  fleeted  and  must  not  permit  any  train  to  proceed  nntil  it  is 
known  that  its  track  is  not  obstructed. 

42().  When  a  train  takes  a  siding  the  signalman  must  know  that 
it  is  clear  of  the  block  before  giving  2  or  displaying  a  CSiear- 
signal  for  that  block. 

The  signalman  must  obtain  control  of  the  block  before  per- 
mitting a  train  on  a  siding  to  re-enter  the  block. 

427.  To  permit  a  train  to  cross  over  or  return,  nnlesB  otherwise 
provided,  the  signalman  must  examine  the  hioik  record,  and  if 
nil  the  blocks  affected  are  clear  of  approaching  trains  he  must 
arrange  with  the  signalman  at  the  next  block  station  in  each 
direction  to  protect  the  movement,  and  when  the  moper  signals 
have  been  displayed  permission  may  be  given.  Vnvl  the  Uoek  is 
clear  no  train  must  be  admitted  in  the  direction  of  the  cross- 
over switches  except  under  a  Caution-signal  or  witii  a  Guition 
Card  ^Porm  B). 

Ail  cross  over  movements  must  be  entered  on  the  hloek  records. 

428.  AVhen.  as  provided  in  Rule  464,  coupled  trains  have  been 
separated,  the  signalman  must  regard  each  portion  as  an  inde- 
pendent tram. 

429.  If  necessary  to  stop  a  train  for  which  a  Clear  or  Gantion 
Home  (OT  Advance)  Block  Signal  has  been  displayed  and  necepted, 
the  signaiman  must  give  hand  signals  in  addition  to  displaying 
the  S: op-signal. 

430.  A  signalman  having  orders  for  a  train  must  dSmplmj  the 
blook  signal  at  Stop.  He  may  permit  trains  so  stopped  to  pvo- 
ceed  under  Blook  Signal  Rules  after  complying  wiUi  Rides  for 
Movement  bv  Train  Orders. 
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431  (A).  If  from  the  failure  of  block  signal  apparatus  the 
block  signal  cannot  be  changed  from  the  normal  indication,  a 
signalman  having  information  from  the  signalman  at  the  next 
block  station  in  advance,  that  the  block  is  clear,  may  admit  a 
train  to  the  block  by  the  use  of  a  Clearance  Card  (Form  C). 

Note  to  Rule  431  (A). — Rule  431  (A)  is  for  absolute  block. 

431  (B).  If,  from  the  failure  of  block  signal  apparatus,  the 
block  signal  cannot  be  changed  from  the  normal  indication,  a 
signalman,  having  information  from  the  signalman  at  the  next 
block  station  in  advance  that  the  block  is  clear,  may  admit  a 
train  to  the  block  by  the  use  of  a  Clearance  Card  (Form  C) ;  or 
if  the  block  is  occupied  by  a  train,  other  than  an  opposing  train 
or  a  passenger  train,  he  may  admit  a  following  train  by  the  use 
of  a  Caution  Card  (Form  B). 

Note  to  Rule  431   (B). — Rule  431  (B)  is  for  permissive  block. 

432.  If,  from  any  cause,  a  signalman  be  unsTble  to  conununicate 

with  the  next  block  station  in  advance,  he  must  stop  every  train 
approaching  in  that  direction.  Should  no  cause  for  detaining 
the  train  be  known,  it  may  th^n  be  permitted  to  proceed  with  a 

Caution  Card   (Form  D),  provided  minutes  have  elapsed 

since  the  passage  of  the  last  preceding  train. 

433.  Signalmen  must  have  the  proper  appliances  for  hand  signal- 
ing ready  for  immediate  use.  Hand,  signals  must  not  be  used 
when  the  proper  indication  can  be  displayed  by  the  block  signals, 
except  as  provided  in  Rule  429,  442  or  475.  When  hand  signals 
are  necessary  they  must  be  given  from  such  a  point  and  in  such 
a  way  that  there  can  be  no  misunderstanding  on  the  part  of 
enginemen  or  trainmen  as  to  the  signals,  or  as  to  the  train  or 
engine  for  which  they  are  given. 

Note  to  Rule  433. —  Hand  sigmalingr  includes  the  use  of  lamp, 
flag  .torpedo  and  fusee  signals. 

434.  Signalmen   will  be   held   responsible  for  the  care   of  the 

block  station,  lamps  and  supplies;  and  of  the  signal  apparatus, 
unless  provided  for  otherwise. 

435.  lights  within  block  stations  must  be  so  placed  that  they 
cannot  be  seen  from  approaching  trains. 

436.  Lights  must  be  used  upon  all  block  signals  from  sunset  to 
sunrise  and  whenever  the  signal  indications  cannot  be  clearly  seen 
without  them. 

437.  If  a  train  over  runs  a  Stop-signal,  the  fact  must  be  re- 
ported to .* 

438.  If  a  Stop-signal  is  disregarded,  the  fact  must  be  reported 
to  the  next  block  station  in  advance  and  then  to .* 

439.  To  open  a  block  station  the  signalman  must  give  8  to  the 
next  block  station  in  each  direction  and  record  the  trains  that  are 
in  the  extended  block.  He  must  then  display  the  normal  signal 
indication  and  notify  the  next  block  station  in  each"  direction  that 
the  block  station  is  open. 

When  trains,  which  were  in  the  extended  block  when  the  block 

*  Designated  official. 
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stjition  was  opened  and  wliich  had  passed  his  block  station  before 
it  was  opened,  clear  the  block  in  advance  he  must  repeat  the 
rt'iord  to  the  block  station  in  the  rear. 

Mn,  A  block  station  must  not  be  closed  except  upon  authority 
of  .* 

441.  A  block  station  must  not  be  closed  until  the  block  in  each 
(Inaction  is  clear  of  all  trains. 

To  close  a  block  station,  the  signalman  must  give  9  to  the  next 
block  station  in  each  direction  and  when  he  receives  13  enter  it 
on  his  block  record,  with  the  time  it  is  received  from  each  block 
station. 

Tlie  block  signals  must  then  \k>  ,  all  lights  extinguished, 

an«l  the  block  wires  and  circuits  arranged  to  work  through  the 
<  Inscd   block  station. 

Note  to  Rule  441. — The  arrangement  of  the  block  signals  under 
tlu'  third  paiagraph  of  Rule  441  Is  left  for  each  road  to  determine 
in  accordance  with  its  local  requirements. 

442.  When  a  block  station  is  open  at  an  irregular  hour,  signal- 
men must  use  lumd  signals,  in  addition  to  block  signals,  to  give 
the  re(juired  indications  until  all  trains  have  passed  which  have 
not  Ih'cn  notified  by  train  order  or  by  special  instructions  that  the 
block  station  is  oj)en.  Signalmen  must  take  special  precautions 
to  call  the  attention  of  trains  approaching  the  block  station  to  the 
indications  of  the  block  signals. 

44.'^.  Signalmen  must  not  permit  unauthorized  persons  to  enter 
the  block  station. 

Evginemen  and  Trainmen. 

461.  Block  signals  for  a  track  apply  only  to  trains  running 
^^  ith  the  current  of  traffic  on  that  track. 

4()2.  Trains  must  not  pass  a  Stop-signal  without  receiving  a 
Caution  Card  (Form  B  or  D),  a  Clearance  Card  (Form  C)  or  a 
train  order  authorizing  them  to  do  so. 

4(>3.  An  engineman  holding  a  Caution  Card  (Form  D)  must 
deliver  it  to  the  signalman  at  the  next  block  station  and  person- 
ally obtain  from  him  permission  to  proceed. 

464.  Unless  directed  by  special  instructions,  when  two  or  more 
trains  have  been  coupled  and  so  run  past  any  block  station,  they 
njust  be  uncoupled  only  at  a  block  station  and  the  signalman 
notified. 

465.  When  a  train  takes  a  siding  it  must  not  again  enter  the 
])l()ck  without  the  permission  of  the  signalman. 

4(>().  Unless  otherwise  provided,  when  it  is  necessary  for  a  train 
to  cross  over,  the  conductor  before  crossing  or  returning,  must 
notify  the  signalman  and  obtain  permission  to  do  so. 

467.  f]nginemen  and  trainmen  must  not  proceed  on  hand  signals 
as  against  block  signals. 


*  Designated  official. 
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468.  The  engineman  of  a  train  which  has  parted  must  sound  the 
whistle  signal  for  Train-parted  on  approaching  a  block  station. 

469.  An  engineman  receiving  a  Train-parted  signal  from  a 
signalman  must  answer  by  the  whistle  signal  for  Train-parted. 

470.  When  a  parted  train  has  been  recoupled  the  signalman  must 
be  notified. 

471.  If  there  is  an  obstruction  between  block  stations  notice 
must  be  given  to  the  nearest  block  signalman. 

472.  If  a  train  is  held  t>y  a  block  signal  to  exceed min- 
utes, the  conductor  must  ascertain  the  cause. 

473.  Conductors  must  report  to *  any  unusual  detention 

at  block  stations. 

474.  A  block  station  must  not  be  considered  as  closed,  except  as 
provided  on  time-table  or  by  special  instructions. 

475.  When  a  block  station  is  open  at  an  irregular  hour,  the 
required  block  indications  will  be  given  by  hand  signals,  in  addi- 
tion to  block  signals,  until  all  trains  have  passed  which  have  not 
received  a  train  order  or  special  instructions  that  the  block  station 
is  open. 

FORM  (B). 

(Name) 

Company. 

CAUTION   CARD. 

Block  Station ;  M., 19    . 

To  ENGiNEMAN,t  train  No on track: 

Block  is  not  clear.     You  may  proceed  with  caution,  expecting 

to  find  track  obstructed. 

Signalman. 

Enginement  receiving  this  card  properly  filled  out  and  signed 
by  the  signalman,  may  proceed  with  the  train  under  control  pre- 
pared to  stop  short  of  any  obstruction  in  the  block. 

FORM  (C). 

(Name) 

Company. 

CLEARANCE  CARD. 

Block  Station ; M., 19    . 

To  Engineman,^  train  No on track: 

Block  is  clear.    Signal  cannot  be  cleared;  proceed. 

Signalman. 

This  card  must  be  used  only  in  case  of  failure  of  block  signal 
apparatus,  and  when  block  has  been  duly  reported  clear  by  the 
signalman    at    the    block    station    in    advance.     The    enginemanj 


/ 


♦  ^^GsIfima.tGd  oflicia.1 

tOn  roads  where  it  is  desired  to  give  Caution  Cards  to  the  con- 
ductor,  the  word   "conductor"   may  be  incorporated  in  the  form. 

t  On  roads  where  it  is  desired  to  give  Clearance  Cards  to  the  con- 
ductor,  the  word   "conductor"   may  be  incorporated  in  the  form. 
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rocoiving  4his  card  properly  filled  out  and  signed  by  the  signalman, 
may  proceed. 

FORM  (D). 

{Name) 
f Company. 

CAUTION  CABD. 

■• 

Block  Station ; M., 19    . 

To  F]NGIN£MAN,*  train  No. . . .;.  .on track: 

Means  of  communication  have  failed.  You  may  proceed  with 
caution,  expecting  to  find  track  obstructed. 

Signalman, 

Knginemen*  receiving  this  card  properly  filled  out  and  signed 
by  the  signalman,  may  proceed  with  the  train  under  eontrol  pre- 
pared to  stop  short  of  any  obstruction  in  the  block. 

AUTOMATIC   BLOCK   SYSTEM. 

A  series  of  consecutive  blocks  controlled  by  block  signals  oper- 
ated by  electric,  pneumatic  or  other  agency,  actuated  by  a  train 
or  by  certain  conditions  affecting  the  use  of  a  block. 

Kcq^imies  of  Installation, 

1.  Signals  of  prescribed  form,  the  indications  given  hy  not 
more  than  three  positions;  and,  in  addition,  at  night  by  lights 
of  prescribed  color. 

2.  The  apparatus  so  constructed  that  the  failure  of  any  part 
controlling  the  Home  Block  Signal  will  cause  it  to  indicate — Stop. 

:».  Signals,  if  practicable,  either  over  or  upon  the  rightf  of  and 
:ul  joining  the  track  upon  which  trains  are  governed  by  them.  For 
loss  than  three  tracks,  signals  for  trains  in  each  direction  may  be 
on  the  same  signal  mast. 

4.  Senia]ihore  arms  that  govern,  displayed  to  the  right  of  the 
sijjnal  mast  as  seen  from  an  approaching  train. 

5.  Switches  in  the  main  track  so  connected  with  the  block  signals 
tliat  the  Home  Block  Signal  in  the  direction  of  approaching  trains 
will  indicate  Stop  when  the  switch  is  not  set  for  the  main  track. 

n.  Signal  connections  and  operating  mechanism  so  arranged  that 
a  Homo  Block  Signal  will  indicate  Stop  after  the  t  of  a 

train  shall  have  passed  it. 


*  On  roads  where  it  Is  desired  to  grive  Caution  Cards  to  the  con- 
ductor,  the  word  "conductor"  may  be  incorporated  in  the  fonn. 

t  Where  a  road  Is  operated  with  the  current  of  traffic  to  the  left 
the  block  siprnals  may  be  placed  upon  the  left. 

J  Tlie  front,  or  rear. 
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Adjuncts. 

The  following  may  be  used: 

(A)  Distant  Block  Signals*  connected  with  corresponding  Home 
Block  Signals  and  so  constructed  that  the  failure  of  any  part 
controlling  the  signal  shall  cause  it  to  indicate — Caution. 

(B)  Track  Circuits. 

(C)  Indicators  at  main  track  switches. 

RULESw 

General   Note:   The  Committee  has  found   it   desirable   to  leave 

blanks    ( )   in  certain  rules  to  be  filled  by  each  road  adoptingr 

them,  as  may  best  suit  its  own  requirements. 


501. 


HOME   BLOCK    SIGNALS. 


Signal. 

Occasion  for 
Use. 

Indication. 

Name. 

Color. 

The    signal    will 
appear    when 

For   enffinemen  and 
trainmen. 

As    used   ir. 
rules. 

(a)     Red. 

(h  ) 

Block  is  not  clear. 
Block    is    clear. 
Second   block   in 

advance    is    n  o  t 

clear. 
Block  is  clear. 

Stop. 

Approach    next    home 

sigrnal    prepared    to 

stop. 

Proceed. 

Stop-signal. 
Caution-signal 

Clear-signal. 

(  r\ 

\C  } 

Where  the  semaphore  is  used,  the  governing  arm  is  displayed 
to  the  right  of  the  signal  mast  as  seen  from  an  approaching 
train,  and  the  indications  are  given  by  positions: 

Horizontal  as  the  equivalent  of  (a). 

*  When  Distant  Block  Signals  are  used  the  following  should  be 
added  to  Rule   501 : 

DISTANT   BLOCK    SIGNALS. 


Signal. 

Occasion  for 
Use. 

Indication. 

Name. 

Cblor. 

The  sigrnal  will 
appear  when 

For    engrinemen    and 
trainmen. 

As    used    in 
rules. 

id) . 

(e) . 

Home  signal  is  at 
(a)  or  track  ob- 
structed     be- 
tween       distant 
and     home     sig- 
nal. 

Home      signal      Is 
at    (c). 

Proceed    with    caution 
to  the  home  signal. 

Proceed. 

Caution-signal. 
Clear-signal. 

Where  the  semaphore  is  used,  the  governing  arm  is  displayed  to 
the  right  of  the  signal  mast  as  seen  from  an  approaching  train, 
and  the  indications  are  given  by  positions : 

Horizontal  as  the  equivalent  of   id). 

Vertical  or  Diagonal  (angle  above  or  below  the  horizontal) 

as  the  equivalent  of  (e). 

Where  a  single  disc  is  used  for  two  indications  these  are  gfiven  by 
position  of  a (color)  disc  as  seen  from  an  approaching  train. 

Disc  displayed  as  the  equivalent  of   id). 

Disc  withdrawn  as  the  equivalent  of  (e). 
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Diagonal *  as  the  equivalent  of  (5). 

Vertical  or  Diagonal *  as  the  equivalent  of  (c). 

Where  a  single  disc  is  used  for  two  indications  these  are  given 

by  position  of  a f  disc  as  seen  from  an  approaching  train: 

Disc  displayed  as  the  equivalent  of  (a). 
Disc  withdrawn  as  the  equivalent  of  (c). 

502.  Block  Signals  control  the  use  of  the  blocks,  but,  unless 
otherwise  provided,  do  not  supersede  the  superiority  of  trains;  nor 
dispense  with  the  use  or  the  observance  of  other  signals  whenever 
and  wherever  they  may  be  required. 

503.  Block  Signals  for  a  track  apply  only  to  trains  running  with 
the  current  of  traflSc  on  that  track. 

504.  When  a  train  is  stopped  by  a  block  signal,  it  may  proceed 
when  the  signal  is  cleared.  If  not  immediately  cleared,  it  may 
proceed — 

(A)  On  single  track,  preceded  by  a  flagman  to  the  next  clear 
signal; 

Or— 

(B)  On  double  track  at  once  with  caution. 

505.  When  a  block  signal  is  out  of  service  the  fact  will  be  indi- 
cated by  . 

Trains  finding  a  block  signal  out  of  service  must,  unless  other- 
wise directed,  proceed  with  caution  to  the  next  block  signal. 

506.  When  a  train  is  stopped  by  a  block  signal  which  is  evi- 
dently out  of  order,  and  not  so  indicated,  the  fact  must  be  re- 
ported to  .% 

507.  Lights  must  be  used  upon  all  block  signals  from  sunset  to 
sunrise,  and  whenever  the  signal  indications  cannot  be  clearly 
seen  without  them. 

RULES  GOVERNTXG  THE  MOVEMENT  OP  TRAINS  WITH 

THE  CURRENT  OF  TRAFFIC  ON  DOUBLE  TRACK 

BY  MEANS  OF  BLOCK  SIGNALS.! 

iP-251.  On  portions  of  the  road  so  specified  on  the  time-table, 
trains  will  run  witli  the  current  of  traf&c  by  block  signals  whose 
indications  will  supersede  time-table  superiority. 

i?-252.  The  movement  of  trains  will  be  supervised  by  the 
\  who  will  issue  instructions  to  signalmen  when  required. 

D-253.     A  train  having  work  to  do  which  may  detain  it  more 

than  minutes,  must  obtain  permission  from  the  signalman 

at  the  last  station  at  which  there  is  a  siding  before  entering  the 
block  in  which  work  is  to  be  done.  The  signalman  must  obtain 
authority  to  give  this  permission  from  the .^ 


*  Angle  above  or  below  the  horizontal. 

t  Color. 

t  Desigmated  official. 

S  Adopted  October  28.  1903. 

If  Superintendent  or  Train  Dispatcher. 
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D-254.  Except  as  affected  by  these  rules,  all  Block  Signal  and 
I'rain  Rules  remain  in  force. 

RULES  GOVERNING  THE  MOVEMENT  OF   TRAINS 

AGAINST  THE  CURRENT  OF  TRAFFIC  ON  DOUBLE 

TRACK  BY  MEANS  OF  BLOCK  SIGNALS.* 

NOTE, — Roads  operating  under  these  Rules  must  provide  proper 
signals  to  control  the  approach  and  movement  of  trains, 

D-261.  On  portions  of  the  road  so  specified  on  the  time-table, 
trains  will  run  against  the  current  of  traffic  by  block  signals, 
whose  indications  will  supersede  time-table  superiority  and  will 
take  the  place  of  train  orders. 

D-262.  The  movement  of  trains  will  be  supervised  by  the 
,f  who  will  issue  instructions  to  signalmen. 

D-263.  A  train  must  not  cross  over,  except  as  provided  in 
Rule  D-261,  without  authority  from  the  .J 

D-264.  Except  as  affected  by  these  rules,  all  Block  Signal  and 
Train  Rules  remain  in  force. 


♦  Adopted  April  27.  1904. 

t  Superintendent  or  Train  Dispatcher. 

J  Train  Dispatcher  or  Signalman. 


CHAPTER   XXI. 

THE  STANDARD  CODE  OF  RULES  AND  REGULATIONS 
GOVERNING  THE  MOVEMENT  OP  TRAINS.  (CON- 
TINUED.) 

INTERLOCKING   RULES  — Alft  BRAKE  AND  TEAIN   AIR 

SIGNAL  RULES. 

INTERLOCKING  RULES.* 

Definitions. 

Interlocking. — ^An  arrangement  of  switch^  lock  and  signal  appli- 
ances so  interconnected  that  their  movements  must  sacoetfd  each 
other  in  a  pre-determined  order. 

Interlocking  Plant. — An  assemblage  of  switch^  lock  and  signal 
appliances,  interlocked. 

Interlocking  Station. — ^A  place  from  which,  an  interlocking  plant 
is  operated. 

Fixed  Signal. — ^A  signal  of  fixed  location  indicating  a  condition 
affecting  the  movement  of  a  train. 

Interlocking  Signals. — The  fixed  signals  of  an  interlocking  plant. 

Home  Signal. — A  fixed  signal  at  the  point  at  which  trains  are 
required  to  stop  when  the  route  is  not  clear. 

Distant  Signal. — ^A  fixed  signal  used  in  connection  with  a  Home 
(and  Advance)  Signal  to  regulate  the  approach  thereto. 

Advance  Signal. — A  fixed  signal  used  in  connection  with  the 
home  signal,  to  facilitate  the  movements  within  an  interlocking 
plant.  • 

Dwarf  Signal. — ^A  low  fixed  sign 

Fequisites  of  Installation, 

1 .  Signals  of  prescribed  form,  the  indications  given  bj  not  more 
than  three  positions;  and,  in  addition,  at  night  by  lights  of  pre- 
scribed color. 


As  adopted  May  19.  1909. 
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2.  The  apparatus  so  constructed  that  the  failure  of  any  part 
directly  controlling  a  signal  will  cause  it  to  display  the  normal 
indication. 

3.  Signals,  if  practicable,  either  over  or  upon  the  right  of  and 
adjoining  the  track  to  which  they  refer.* 

4.  Semaphore  arms  that  govern,  displayed  to  the  right  of  the< 
signal  mast  as  seen  from  an  approaching  train. 

5.  The  liormal  indication  of  Home  Signals — Stop. 

6.  The  interlocking  of  signals  with  switches,  locks,  railroad  cross- 
ings, or  drawbridges,  so  that  a  Clear-Signal  cannot  be  displayed 
unless  the  route  to  be  used  is  clear  and  Stop-signals  displayed 
for  all  conflicting  routes. 

7.  Interlocked  levers,  or  their  equivalent,  by  which  switches, 
locks  and  signals  are  operated. 

8.  The  interlocking  of  switches,  locks,  railroad  crossings,  draw- 
bridges and  signals  through  levers,  or  their  equivalent. 

9.  The  apparatus  so  constructed  that  the  failure  of  any  part 
directly  controlling  a  switch  or  lock  will  prevent  the  display  of  a 
Clear-signal  (or  a  Caution  Home  or  Advance  Signal). 

10.  Facing  point  locks,  or  their  equivalent,  for  all  switches  in 
main  routes. 

11.  Detector  bars,  or  their  equivalent,  for  all  interlocked 
switches. 

12.  Pipe,  or  its  equivalent,  compensated  for  changes  in  tempera- 
ture, for  connecting  levers,  in  mechanical  interlocking,  with 
switches  and  locks. 

13.  Latch  locking,  or  its  equivalent. 

14.  The  established  order  of  interlocking  such  that: 

A  Clear  or  Caution  Home  Signal  cannot  be  displayed  until 
derails  or  diverging  switches,  if  any,  in  conflicting  routes  are  in 
their  normal  position,  and  the  switches  for  the  required  route 
are  set  and  locked: 

The  display  of  a  Clear  or  Caution  Home  Signal  shall  lock  all 
switches  and  locks  in  the  route  as  far  as  the  point  to  which  such 
signal  gives  permission  to  proceed,  locking  all  opposing  or  con- 
flicting signals.  The  display  of  a  Clear  Home  Signal  shall  release 
the  corresponding  Distant  Signal: 

Where  Distant  Signals  are  used,  the  display  of  a  Clear  Distant 
Signal  shall  lock  the  Home  (and  Advance)  Signal  in  the  clear 
position. 

15.  Interlocking  and  Block  Signals,  interconnected,  where  both 
are  operated  from  the  same  station. 


*  Where  a  road  Is  operated  with  the  current  of  traffic  to  the  left 
the  Interlockingr  sigrnals  may  be  placed  upon  the  left. 
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Adjunct  if. 

The  following  may  be  used: 

(A)  Distant  Signals*  interlocked  with  Home  (and  Advance) 
Signals;   normal  indication — Caution. 

(H)  Advance  Signals  t  interlocked  with  Distant  Signals,  if 
used;  normal  indication — Stop. 

((')    Dwarf  Signals;   normal   indication — Stop. 

(}))  Molt  locking  of  switches,  or  its  equivalent,  by  si^al  con- 
lu't'tioiis. 

(K)  Derails,  or  diverging  switches,  for  railroad  crossings,  draw- 
bridges, junctions,  and  in  sidings  connected  with  the  running 
tracks;   normal  position — Open. 

(V)  Kiectric  locking  of  derails,  facing  point  switches  and  draw- 
bridges so  that  they  cannot  be  opened  after  a  train  has  passed 
the  clear  Distant  Signal  until  the  train  has  passed  over  them. 

(O)  Detector  bars,  or  their  equivalent,  at  railroad  crossings 
nnd  junctions. 

(II)  Repeaters,  audible  or  visible,  to  indicate  the  position  of 
signals  to  the  signalman  operating  them. 

(J)  Annunciators  indicating  the  approach  of  a  train  or  for 
other  purposes. 

(K)   Koute  Indicators. 

(L)   Torpedo  IMacers. 

(M)   Screw  Release. 

RULES. 

CJreneral   Nolo. — The   Committee  has  found   it  desirable  to   leave 

blanks   ( )    In  ctTtain  rules  to  be  filled  by  each  road  adoptincr 

them,  as  may  best  suit  its  own  requirements. 

*  When  Distant  Signals  are  used  the  followingr  should  be  added 
lo  Rule  603: 

DISTANT   SIONALS. 


Signal.. 

Occasion  for 
Use. 

Indication. 

Name. 

• 

Color. 

The  sigrnal  will  be 
displayed  when 

For    encrinemen 
and   trainmen. 

As  used  in 
rules. 

(d) . 

(e) , 

Home  sigrnal  at  (a). 
Home  sisrnal  at  (o). 

Proceed   with 
caution    to    the 
home  sigrnaL 
Proceed. 

Cautlon-slirnal. 
Clear-siffnal. 

Whore  the  semaphore  is  used,  the  soveminff  arm  is  displayed  to 
the  riglit  of  the  sigmal  mast  as  seen  from  an  approadiing'  train,  and 
the  Indications  are  grivcn  by  positions: 

Horizontal  as  the  equivalent  of  (d). 

Vertical  or  Diagonal  (angrle  above  or  below  the  horliontal) 

as  the  equivalent  of  (e). 

Rule  611  also  should  be  changred  to  read,  "The  normal  Indication 
of  Home  Signals  is  Stop;  of  Distant  Signals  is  Caution.'' 

t  Whon  Advance  Sigrnals  are  used,  that  name  should  be  added  to 
the  caption  of  Rule  601  so  as  read  "Home  and  Advance  Signals," 
and  Rule  611  should  be  changed  to  read  '*The  normal  indication  of 
Home  and  Advance  Sigmals  is  Stop.'* 
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601. 

HOME   SIGNALS. 

Signal. 

Occasion  for  Use. 

Indication. 

Name. 

Color. 

The   signal   will   be 
displayed    when 

For    enginemen    and 
trainmen. 

As  used  in 
rules. 

(o)   Red. 

(ft)   . 

(c)   . 

Route  is  not  clear. 
Route  is  not  clear. 
Route  is  clear. 

Stop. 

Proceed  with  caution. 

Proceed. 

Stop-signal. 

Caution-signal 

Clear-signal. 

Wliere  the  semaphore  is  used,  the  governing  arm  is  displayed  to 
the  right  of  the  signal  mast  as  seen  from  an  approaching  train, 
and   the  indications  are  given  by  positions : 

Horizontal  as  the  equivalent  of    (o). 

Diagonal   *    as  the   equivalent  qt    (b). 

Vertical  or  Diagonal  *  as  the  equivalent  of   (c). 

602.  Interlocking  signals,  unless  otherwise  provided,  do  not 
supersede  the  superiority  of  trains;  nor  dispense  with  the  use  or 
the  observance  of  other  signals  whenever  and  wherever  they  may 
be  required. 

Sif/iialmen. 

611.  The  normal  indication  of  Home  Signals  is  Stop. 

612.  Levers,  or  other  operating  appliances,  must  be  used  only 
by  those  charged  with  that  duty  and  as  directed  by  the  rules. 

613.  Signal  levers  must  be  kept  in  the  position  displaying  the 
normal  indication,  except  when  signals  are  to  be  cleared  for  an 
immediate  train  or  engine  movement. 

614.  When  the  route  is  clear  the  signals  must  be  cleared 
sufficiently  in  advance  of  approaching  trains  to  avoid  delay. 

615.  Signals  must  be  restored  so  as  to  display  the  normal  indi- 
cation as  soon  as  the  train  or  engine  for  which  they  were  cleared 
has  passed  .t 

616.  If  necessary  to  change  any  route  for  which  the  signals 
have  been  cleared  for  an  approaching  train  or  engine,  switches 
must  not  be  changed  or  signals  cleared  for  any  conflicting  route 
until  the  train  or  engine,  for'  which  the  signals  were  first  cleared, 
has  stopped. 

617.  A  switch,  or  facing  point  lock,  must  not  be  moved  when 
any  portion  of  a  train  or  an  engine  is  standing  on,  or  closely 
approaching,  the  switch  or  detector  bar. 

618.  Levers  must  be  operated  carefully  and  with  a  uniform 
movement.  If  any  irregularity,  indicating  disarranged  connec- 
tions, is  detected  in  their  working,  the  signals  must  be  restored 
so  as  to  display  the  normal  indication  and  the  connections  ex- 
amined. 

619.  During  cold  weather  the  levers  must  be  moved  as  often  as 
may  be  necessary  to  keep  connections  from  freezing. 

620.  If  a  signal  fails  to  work  properly  its  operation  must  be 
discontinued  and  until  repaired  the  signal  secured  so  as  to  display 
the   normal   indication. 


♦  Angle  above  or  below  the  horizontal. 

t  A  limit  to  be  fixed  by  each  road  to  suit  its  conditions. 
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621.  Signalmen  must  observe,  as  far  as  practicable,  whether 
the  indications  of  the  signals  correspond  with  the  positions  of  the 
levers. 

622.  Signalmen  must  not  make  nor  permit  any  unauthorized 
repairs,  alterations  or  additions  to  the  plant. 

623.  If  there  is  a  derailment  or  if  a  switch  is  run  through,  or 
if  any  damage  occurs  to  the  track  or  interlocking  plant,  the  signals 
must  be  restored  so  as  to  display  the  normal  indication,  and.  no 
train  or  switching  movement  permitted  until  all  parts  of  the  inter- 
locking plant  and  track  liable  to  consequent  injury  have  been 
examined  and  are  known  to  be  in  a  safe  condition. 

624.  If  necessary  to  disconnect  a  switch  from  the  interlocking 
apparatus  the  switch  must  be  securely  fastened. 

625.  During  storms  or  while  snow  is  drifting  special  care  must 
be  used  in  operating  switches.  If  the  force  whose  duty  it  is  to 
keep  the  switches  clear  is  not  on  hand  promptly  when  required, 
the  fact  must  be  reported  to .* 

626.  When  switches  or  signals  are  undergoing  repairs,  signals 
must  not  be  displayed  for  any  movements  which  may  be  affected  by 
such  repairs,  until  it  has  been  ascertained  from  the  repairmen 
that  the  switches  are  properly  set  for  such  movements. 

627.  Signalmen  must  observe  all  passing  trains  and  note  whether 
they  are  complete  and  in  order;  should  there  be  any  indication 
of  conditions  endangering  the  train,  or  any  other  train,  the  signal- 
man must  take  such  measures  for  the  protection  of  trains  as  may 
be  practicable. 

628.  If  a  signalman  has  information  that  an  approaching  train 
has  parted  he  must,  if  possible,  stop  trains  or  engines  on  con- 
flicting routes,  clear  the  route  for  the  parted  train,  and  give  the 
Train-parted  signal  to  the  engineman. 

629.  Signalmen  must  have  the  proper  appliances  for  hand 
signaling  f  ready  for  immediate  use.  Hand  signals  must  not  be 
used  when  the  proper  indication  can  be  displayed  by  the  inter- 
locking signals.  When  hand  signals  are  necessary  they  must  be 
given  from  such  a  point  and  in  such  a  way  that  there  can  be  no 
misunderstanding  on  the  part  of  enginemen  or  trainmen  as  to  the 
signals,  or  as  to  the  train  or  engine  for  which  they  are  given. 

630.  If  necessary  to  discontinue  the  use  of  any  interlocking 
signal,  hand  signals  must  be  used  and *  notified. 

631.  Signalmen  will  be  held  responsible  for  the  care  of  the 
interlocking  station,  lamps  and  supplies;  and  of  the  interlocking 
plant,  unless  provided  for  otherwise. 

632.  Lights  within  interlocking  stations  must  be  so  placed  that 
they  cannot  be  seen  from  approaching  trains. 

633.  Lights  must  be  used  upon  all  interlocking  signals   from 


*  Designated  official. 

t  Hand  signaling  includes  the  use  of  lamp,  flas,  torpedo  and  fusee 
signals. 
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sunset  to  sunrise  and  whenever  the  signal  indications  cannot  be 
clearly  seen  without  them. 

634.  If  a  train  or  engine  over  runs  a  Stop-signal,  the  fact 
must  be  reported  to .* 

635.  Signalmen  must  not  permit  unauthorized  persons  to  enter 
the  interlocking  station. 

Enginemen  and  Trainmen, 

661.  Trains  or  engines  must  be  run  to  but  not  beyond  a  signal 
indicating  stop,  except  as  provided  in  Rule  663. 

662.  If  a  Clear  or  Caution-signal,  after  being  accepted,  is 
changed  to  a  Stop-signal  before  it  is  reached,  the  stop  must  be 
made  at  once.     Such  occurrence  must  be  reported  to .* 

663.  Enginemen  and  trainmen  must  not  proceed  on  hand  signals 
as  against  interlocking  signals  until  they  are  fully  informed  of 
the  situation  and  know  that  they  are  protected. 

Trainmen  must  not  give  proceed  hand  signals  which  conflict 
w^th  interlocking  signals. 

664.  The  engineman  of  a  train  which  has  parted  must  sound 
the  whistle  signal  for  Train-parted  on  approaching  an  interlocking 
plant. 

665.  An  engineman  receiving  a  Train-parted  signal  from  a 
signalman  must  answer  by  the  whistle  signal  for  Train-parted. 

666.  When  a  parted  train  has  been  re-coupled  the  signalman 
must  be  notified. 

667.  Sand  must  not  be  used  over  movable  parts  of  an  inter- 
locking plant. 

668.  Conductorst  must  report  to *  any  unusual  detention 

at  interlocking  plants. 

669.  Trains  or  engines  stopped  by  the  signalman  in  making  a 
movement  through  an  interlocking  plant,  must  not  move  in  either 
direction  until  they  Jiave  received  the  proper  signal  from  him. 

Nepairmen. 

681.  Repairmen  are  responsible  for  the  inspection,  adjustment 
and  proper  maintenance  of  all  the  interlocking  plants  assigned 
to  their  care. 

682.  When  the  condition  of  switches  or  track  does  not  admit 
of  the  proper  operation  or  maintenance  of  the  interlocking  plant, 
the  fact  must  be  reported  to  .* 

683.  When  any  part  of  an  interlocking  plant  is  to  be  repaired 
a  thorough  understanding  must  first  be  had  with  the  signalman, 
in  order  to  secure  the  safe  movement  of  trains  and  engines  during 
repairs.  The  signalman  must  be  notified  when  the  repairs  are 
completed. 

684.  If  necessary  to  disconnect  any  switch  it  must  be  securely 
fastened  before  any  train  or  engine  is  permitted  to  pass  over  it. 


*  Desigmated  official. 

t  Or  enginemen  of  yard  engines. 
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685.  Alterations  or  additions  to  an  interlocking  plant  must  not 
be  made  unless  authorized  by .* 

AIR  BRAKE  AND  TRAIN  AIR  SIGNAL  RU^ES. 

AIR    BRAKES. 

DefiriHions. 

Air  Brake. — ^An  arrangement  of  train  brakes  operated  hj  com- 
pressed air. 

Straight  Air  Brake. — An  arrangement  of  air  brakes  in  which 
compressed  air  is  stored  only  in  a  main  reservoir  on  the  engine, 
:ind  the  brakes  being  applied  by  admitting  the  compressed  air 
into  the  brake  pipe  and  brake  cylinders,  and  released  by  exhausting 
tlie  brake  pipe  and  brake  cylinder  pressure  to  the  atmosphere. 

Plain  Automatic  Brake. — An  arrangement  of  air  brakes  in 
\vliich  the  compressed  air  is  stored  in  the  reservoirs  on  the  engine, 
brake  pipe  and  auxiliary  reservior  on  each  car,  the  brakes  being 
applied  by  reducing  the  brake  pipe  pressure  and  released  by 
restoring  that  pressure.  The  parting  of  the  train  or  the  bursting 
of  the  air  hose  or  brake  pipe  will  apply  the  brakes  automatically. 

Quick  Action  Automatic  Brake. — An  arrangement  of  air 
br:ikos  in  which  the  functions  of  the  plain  automatic  brake  are 
supplemented  by  appliances  so  designed  that  a  quick  reduction 
of  the  brake  pipe  pressure  will  give  a  more  prompt  and  full  appli- 
cation of  the  brakes. 

High  Speed  Brake. — A  quick  action  automatic  brake  so 
arranged  as  to  permit  a  high  initial  brake  cylinder  pressure,  and 
to  tiicn  automatically  reduce  it. 

Air  Pump. — A  pump  on  the  engine  for  compressing  the  air 
used  in  operating  the  air  brakes  and  train  air  signals. 

Pump  Governor. — An  appliance  used  to  control  the  air  pump 
when  the  pressure  is  attained  for  which  the  governor  is  set. 

Main  Reservoir. — A  receptacle  on  the  engine  for  storing  the 
main  supply  of  compressed  air. 

Engineman's  Brake  Valve. — ^A  valve  used  to  control  the  ad- 
mission to  and  discharge  of  air  from  the  brake  pipe. 

Duplex  Air  Gauge. — ^A  gauge  used  to  indicate  pressures  carried 
in  the  main  reservoir  and  brake  pipe. 

Brake  Pipe. — The  pipes,  hose,  couplings,  angle  and  stop  cocks 
for  distributing  compressed  air  to  auxiliary  reservoirs  and  through- 
out the  train. 

Auxiliary  Reservoir. — A  receptacle  used  on  each  car  or  tender 
for  storing  compressed  air. 

Brake  Cylinder. — ^A  cylinder,  with  piston,  piston  rod  and  con- ' 
nections,  etc.,  into  which  compressed  air  is  admitted  to  apply  the 
brakes. 

Triple  Valve. — An  appliance  used  on  each  engine  and  car  for 
regulating  the  distribution  of  compressed  air  between  the  brake 
pipe,  auxiliary  reservoir,  brake  cylinder  and  the  atmosphere. 

*  Desigrnated  official. 
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CuT-OuT  Cock. — An  appliance  used  for  cutting  out  the  air 
brake  on  any  car  or  engine. 

Double  Heading  Cock. — ^An  appliance  on  the  engine  for  use 
when  double  heading. 

Eelease  Valve. — An  appliance  for  bleeding  the  auxiliary  reser- 
voir. 

Pressure  Retaining  Valve. — A  valve  designed  to  retain  a 
portion  of  the  pressure  in  the  brake  cylinders  while  the  auxiliary 
reservoir  is  being  recharged. 

Reversing  Cock. — An  appliance  on  the  engine  used  to  regulate 
the  different  air  pressures  required  in  the  brake  pipe  for  quick 
action,  automatic  or  high  speed  brakes. 

Automatic  Slack  Adjuster. — An  appliance  for  automatically 
regulating  the  brake  cylinder  piston  travel. 

Conductor's  Valve. — A  valve  by  which  the  air  brakes  can  be 
applied  from  a  car. 

Service  Application. — The  application  of  the  air  brakes  as 
ordinarily  made  in  reducing  speed  or  stopping  the  train. 

Emergency  Application. — The  application  of  the  air  brakes 
as  made  when  it  is  desired  to  stop  the  train  in  the  shortest  possible 
distance. 

train  air  signals. 

Definitions, 

Air  Signal. — An  appliance  used  on  passenger  trains  by  which 
signals  are  given  to  enginemen  from  any  part  of  the  train. 

Signal  Pipe. — The  pipe,  hose,  couplings  and  stop  cocks,  for 
distributing  compressed  air  throughout  the  train. 

Reducing  Valve. — A  valve  which  regulates  the  signal  pipe 
pressure. 

Car  Discharge  Valve. — A  valve  by  which  signal  pipe  pressure 
reductions  are  made  to  operate  the  whistle  signal  valve. 

Whistle  Signal  Valve. — A  valve  which  responds  to  signal  pipe 
pressure  reductions  and  regulates  blasts  of  the  air  whistle. 

Air  Whistle. — A  whistle  on  the  engine  through  which  signals 
are  conveyed  from  the  cars  to  the  engineman. 

AIR  brakes 

Bequisites  of  Installation.* 

1.  The  apparatus  so  constructed  that  all  air  brakes  of  a  tram 
can  be  operated  by  the  engineman. 

2.  The  apparatus  so  constructed  that  all  cars  equipped  with 
automatic  air  brakes  can  be  operated  together. 

3.  The  -apparatus  so  constructed  that  if  the  train  should  part 
it  will  cause  the  application  of  the  air  brakes. 


*  As  the  straight  air  brake  is  now  rarely  used  except  on  engrines 
these  requisites  apply  to  the  various  automatic  brakes. 
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4.  The  apparatus  so  oonRtnicted  that  a  failure  of  the  brake 
pipe  >vill  immediately  be  indicated  to  the  engineman. 

5.  A  release  valve  on  each  car. 

6.  A  conductor's  valve  on  each  passenger  car. 

7.  A  cut-out  cock  on  each  car. 

Adjuncts. 

The  following  may  be  used: 

(A)  Pressure  Betaining  Valve. 

(B)  Automatic  Slack  Adjuster. 

(C)  Back-up  Hose. 

(D)  AVaming  Whistle  for  Backup  Hose. 

.    TRAIN   ATB  SIGNALS. 

liequiftites  of  Installation, 

1.  The  apparatus  so  constructed  that  all  cars  equipped  with 
train  air  signals  can  be  operated  together. 

2.  The  apparatus  so  constructed  that  the  parting  of  the  train 
will  cause  it  to  give  an  indication  to  the  engineman. 

8.  A  car  discharge  valve  on  each  car  equipped  with  train  air 
signals. 

RULES. 

dnierah 

1001.  In  passenger  trains  all  cars  must  be  equipped  with  air 
brakes  and  train  air  signals,  which  must  be  coupled  and  coq- 
norted  with  the  engine. 

1002.  In  freight  trains  at  least  *  per  cent,  of  the  total 

number  of  ears  must  be  equipped  with  air  brakes,  which  must  be 
coupled  and  connected  with  the  engine. 

1003.  When  an  engine  has  been  coupled  to  a  train  and  before 
leaving  the  initial  point  of  its  run,  all  air  brakes  whieh  are  con- 
nected nmst  be  tested  by  a  service  application  and  the  brakes 
released  only  when  the  proper  signal  is  given.  This  test  must  be 
repeated  whenever  the  air  connections  have  been  separated,  except 
when  switching  in  yards.  On  trains  equipped  with  air  signafs, 
the  release  signal  must  be  given  from  the  rear  car. 

1004.  A  passenger  train  must  not  leave  a  terminal  or  division 
point  with  brakes  upon  any  car  cut  out  or  in  defective  condition, 
witliout  permission  of  the . 

lOOo.  When  back-up  hose  is  used,  its  connection  must  be  tested 
by  making  reduction  of  brake-pipe  pressure  before  train  is  moved. 

A  passenger  train  should  not  be  backed  any  considerable  dis- 
tance without  suitable  back-up  hose,  or  its  equi\*alent,  and  a  train- 
man on  the  rear  platform. 

Fnpincmen. 

1011.  When  taking  charge  of  an  engine,  the  engineman  must 
see   tlmt   the   air  brake  -and   train   air  signal  apparatus  on.   the 

*  This  blank  to  be  filled  in  by  each  road  in  accordance  with  Its 

requirement. 
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engine  and  tender  is  in  good  order,  and  at  the  end  of  the  run 
must  inspect  the  apparatus  and  report  any  defects. 

1012.  When  double-heading,  the  engineman  of  the  leading 
engine  should  operate  the  brakes ;  but  this  will  not  apply  to  helping 
engines  coupled  to  the  head  of  the  train. 

1013.  When  retaining  valves  are  to  be  used,  understanding  must 
be  had  between  the  engineman  and  trainmen  as  to  the  number  to 
be  used. 

1014.  Should  the  air  brakes  become  ineffective,  the  engineman 
must  notify  the  conductor  at  once  and  the  use  of  hand  brakes  must 
be  arranged  for. 

1015.  Should  the  air  brakes  be  applied  suddenly,  from  any 
unknown  cause,  steam  must  be  shut  off  at  once  and  the  brake- 
valve  handle  placed  in  theiap  position. 

Trainmen, 

1051.  When  making  up  a  train,  all  hose  connections  must  be 
coupled  and  all  angle  cocks  opened  except  the  one  on  the  rear  of 
the  last  car  on  which  the  air  brake  is  to  be  used. 

The  release  cocks  on  the  auxiliary  reservoirs  must  be  closed,  the 
handles  of  the  pressure-retaining  valve  set  properly,  the  cars  cut 
in  and  the  hand  brakes  released  before  air  brakes  are  tested. 

1052.  When  a  test  application  of  the  air  brakes  is  made,  train- 
men must  see  that  they  are  all  set  properly;  must  give  the  proper 
signal  for  releasing  the  brakes  and  see  that  they  are  all  released. 

1053.  An  air  brake  which  cannot  be  made  effective  must  be  cut 
out,  and  the  engineman  notified. 

1054.  When  uncoupling  hose  connections,  both  angle  cocks  must 
be  closed  and  hose  uncoupled  by  hand. 

1055.  Air  brakes  must  not  be  depended  upon  to  hold  a  train  or 
car  when  the  engine  is  detached.  Hand  brakes  must  be  used  for 
that  purpose. 

1056.  Should  an  engineman  of  a  passenger  train  whistle  for 
brakes,  a  conductor's  valve  must  be  opened,  quickly,  kept  open 
until  the  train  is  stopped  and  then  closed.  If  no  air  escapes  wheft 
the  valve  is  opened,  hand  brakes  must  be  applied. 

1057.  On  the  failure  of  the  air  brake  apparatus,  an  under- 
standing must  be  had  with  the  engineman,  and  the  use  of  hand 
brakes  arranged  for. 

1058.  Failure   of   the   air   brakes,    requiring   the   use   of   hand 

brakes,  must  be  reported  by  the  conductor  to  the from  the 

first  telegraph  station. 

1059.  Trainmen  must  report  to  the  all  defects  foutid  in 

the  air  brakes,  brake  connections  or  train  air  signal  apparatus. 

1060.  When  retaining  valves  are  to  be  used  understanding  must 
be  had  between  the  engineman  and  trainmen  as  to  the  number  to 
be  used. 
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Kvgine-House  Foreman, 

1101.  Engine-house  foremen  must  have  engine  and  tender  air 
brake  and  air  signal  apparatus  inspected  and  required  repairs 
made  before  each  trip. 

Ii\}ipevtors, 

1121.  When  making  up  a  train,  all  hose  connections  must  be 
coupled  and  all  angle  cocks  opened,  except  the  one  on  the  rear 
of  the  last  car  on  which  the  air  brake  is  to  be  used. 

The  release  cocks  on  the  auxiliary  reservoirs  must  be  dosed,  the 
handle  of  the  pressure-retaining  valve  set  properly,  the  cars  cut  in 
and  the  hand  brakes  released  before  air  brakes  are  tested. 

1122.  When  a  test  application  of  the  air  brakes  is  made,  the 
inspector  must  see  that  they  are  all  set  properly.  He  must  give 
the  proper  signal  for  releasing  the  brakes  and  see  that  they  are 
all  relea[sed. 

1123.  An  air  brake  which  cannot  be  made  effective  must  be 
cut  out,  and  the  engineman  notified. 

1124.  Inspectors  must  report  to  the all  defects  found  in 

the  air  brakes,  brake  connections  or  train  air  signal  apparatus 
which  cannot  be  repaired  at  the  time. 

1125.  Inspectors  must  inform  the  conductor  and  engineman 
when  the  tests  are  completed. 
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'  *         Importance  of  39 

First  Aid  to  Injured 126 

Freight  and  Passenger  Business,  Difference  Between 16 

Fuel,  Expense  of 43 

(laa  Systems,  Lighting  Cars 217 

(Jold  's  Combination  Pressure  and  Vapor  System 172 

'  *       Duplex  System,  Heating  Cars 200 

* '  ,     Improved  Direct  System,  Steam 168 

'  ^             *'          Heating  Apparatus  for  Locomotives 160 

*'  **  Storage   System  for  Heating  Compartment 

Cars,  Steam 169 

''             *  *          System  of  Hot  Water  Circulation 195 
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Operating  Trains — See  ** Trains,  Operating." 
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Manual  Block  System 565 
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Obedience  to   347 
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Signal  Repairmen 390 

Single  Track   504 

Telegraph  and  Telephone  Operators. .  376 

Telegraph  Numerals    378 
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Train  Orders,  Double  Track 533 
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Signal  Repairmen    390 

Single  Track  504 
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Safety  Appliances,  Air  Whistle 136 

Automatic  Brake 135 

''  Car  Coupler   138 

Block  •  System 137 

Blocks    of    Wood   141 

Interbcking  Switch    132 

Miller  Platform  and  Automatic 

Coupler    140,  141 

Practical   Use   of 129 

Split  Switch 135 

Tools 141 
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Signals    268 
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Audible  280,  508 
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Operation    295 
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Proper  Location  of 327 

Semaphore   281,  283 
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